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THE CRITERION OF SCIENTIFIC 

TRUTH. 




SYNOPSIS. 

Section I. deals historically with the criterion 
of truth formulated, or impIiM ''ifi^'y^rious systems of 
philosophy before the middle of the eighteenth 
century. 

Section II. shows from the history of modern 
science that there is a single definite criterion which 
has been continuously employed for testing scientific 
truth. This criterion may be expressed as follows :— 
When a logical arrangement of a whole class of 
reminiscences affords a mental picture of relationship 
among them, clearer, more direct, and better adapted 
for complete mental comprehension than any arrange- 
ment previously suggested, then that arrangement is 
accepted as a basis of scientific truth, and the relation- 
ship involved therein is held to be a true nexus. 
Thereafter it is necessary, by the examination of 
fresh experiences, to make sure that the arrangement 
does not exclude any of the reminiscences which 
appear to belong to the class in question, but when 
this is done tliere is no further criterion to which 
B 
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scientific truth can be subjected. Hence it follows 
that the truth which is attained by the method of 
science is in some sense mutable ; and that it cannot 
claim validity except in relation to the minds by 
which it is perceived. 

Section III. is intended to strengthen the argu- 
ment from history by showing that the scientific 
criterion is one which would naturally emerge in the 
process of animal evolution. 

Section IV. exemplifies the use of the scientific 
criterion by showing its application to questions of 
evidence, 

DEFINITION. 

In the expression for the criterion of scientific 
truth mention has been made of the arrangement of 
reminiscences. This is no doubt very closely related 
to what Locke called the '' association of ideas," but 
I believe that there is no single English word denot- 
ing the process. To supply this deficiency I have 
employed the term syntaxis in the sense of a process 
of mental arrangement^ especially a logical arrange- 
ment of renn'niscences ; and by w^ay of distinction I 
have taken the shortened form syntax to denote 
the sequence of reminiscences as arranged by syntaxis. 
In English the word had been monopolised by the 
grammarians, but in Greek it denoted any orderly 
arrangement, physical or mental. 
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SECTION I. 

In all experience reminiscence is so closely bound 
up with sensation that for ordinary purposes the 
distinction between the two is neglected. Shake- 
speare uses a grotesque instance of this in his Henry 
VL (Part II., Act ii., Scene i), where the impostor 
Simpcox, who pretends to have been bom blind, is 
made to describe two colours, the one as being 
"black as jet," and the other ''red as blood," in- 
dicating that he supposed the reminiscences of jet 
and of blood to be part of his present sensation. 
The discrimination between that which is given 
in sensation and that which is supplied from reminis- 
cence requires an effort of analysis, the necessity of 
which was not appreciated by the earlier Greek 
philosophers ; an oversight to which some of their 
difficulties may be traced. It was this which led 
them to consider the senses to be deceptive, and thus 
enabled them to adopt, in all good faith, opinions 
which could only be upheld so long as most of their 
'sensations were disregarded. 

The classical instance which was used by more 
than one school of philosophers to justify this disre- 
gard, was that of a straight stick dipped obliquely 
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into water. This affords a visual sensation of a kind 
which they could compare with that afforded by a 
bent stick as seen through air alone. By means of 
this inappropriate syntaxis the philosophers arrived at 
the conclusion that they saw the straight stick bent 
in the water, and, instead of seeking for a more suit- 
able syntax, such as that which is suggested to our 
minds by the idea of refraction, they accused the 
senses of deception. Yet they knew that an object 
when observed 'from a distance subtends a smaller 
visual angle than the same object when near to the 
observer, and they do not appear to have found any- 
thing deceptive in this, because the appropriate syntax 
was familiar and occurred to them immediately. 

The earliest Greek philosopher of whose system 
we have any very definite record was Xenophanes 
(born 620 B.C.), the founder of the Eleatic school. 
His central doctrine w^as the all-embracing unity and 
unchangeable nature of " The One ; " a doctrine 
which is comparable to, though not identical with, 
the theological idea of an all-pervading Deity. Rely- 
ng upon their deductions from this doctrine, the 
Eleatics asserted that there is no such thing as change^ 
and that all apparent changes are only deceptions of 
the senses. Heraclitus (535-475 B.C.) on the other 
hand held that, although the senses are deceptive, yet 
only those who do not reason rightly will be deceived 
by them. He asserted, not only that everything 
changes, but that change is the sum of all existence ; 
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the deception of the senses consists in their falsely 
suggesting ideas of permanence. 

The test of truth used by each of theseschools seems 
to have been that what they pleased to assert was true, 
and that all other opinion was mere ignorance. A 
similar test has often been used in later times when 
any particular school of thought has acquired a pre- 
dominance, but the coexistence of the two rival 
schools in the fifth century B.C. called attention to 
the desirability of some less arbitrary criterion. 
Accordingly Protagoras (480-410 B.C.) returned to 
sensation as the test of truth, asserting dogmatically 
that there is a fixed relation between the changes of 
the outer world and the changes of sensation, and 
that in this way " Man is the measure of truth." He 
pushed this principle so tar as to declare that what is 
perceived by man exists ; what is perceived by no 
man does not exist. Socrates, again (470-399 B.C.), 
seems to have been of opinion that truth, which was 
uncertain, or confused, in the complexity of concrete 
instances, could always be clearly and certainly per- 
ceived when a proposition was put into the form of a 
generalisation. He applied his philosophy, however, 
only to ethics, paying little attention to other 
subjects. 

Both Plato and Aristotle show the influence of 
the two last-named teachers, but in different de- 
grees. 

Plato (427-347 B.C.) sometimes shows a leaning 
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towards the ideas of Protagoras, but the doctrines 
which are most closely associated with his name flow 
from an extension of the Socratic teaching into specu- 
lations beyond the department of ethics. He found 
the test of truth in generalisations, which, according 
to some of his writings, are known to be true because 
the mind had become acquainted with them in a 
previous state of existence, and remembers them in 
the present state. In the Phoedo he describes his 
method of proof thus : " Laying down some general 
hypothesis which I considered to be the best, I 
accepted as truth whatever squared with it, respect- 
ing cause as well as other things " — and " If any one 

impugn the hypothesis I should defend it, 

assuming some other hypothesis yet more general, 
such as appeared to me to be the best, until I 
came to something fully sufficient." 

Aristotle (384-322 B.C.) in some of his writings 
appears to reject this entirely ; in others his dissent is 
not very decided. The main current of his thought, 
however, is nearer to that of Protagoras ; he held 
that truth can be attained by collecting the evidences 
of sensation, but he is not explicit as to the method 
(he calls it the Art) of discovering from these the 
underlying truths which he sought. He writes, for 
instance, " Experience furnishes the principles of 
every science. Thus, astronomy is founded on obser- 
vation ; for if we were properly to observe the 
celestial phenomena we might demonstrate the laws 
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which regulate them " (Analyt. Prior. I. 30). He 
seems to have been the first to teach clearly that the 
so-called ''deceptions of the senses" are only false de-' 
ductions from sense impressions, which in themselves 
are not deceptive (De Anima, III. 3, etc.), though 
the same thing seems to have been dimly perceived 
by some earlier thinkers. 

Among the Stoics who flourished in the third 
century B.C., Zeno, the founder of the school, seems 
to have been satisfied with the general statement that 
reason is the test of truth. His successor, Chrysippus, 
took as his criterion ttjv KaraXeTrTiKqv f^avrcuriav ; 
which has been translated as "the sensuous appre- 
hension." The phrase was adopted by the school, 
but different members appear to have understood it 
in rather different senses. It is, they said, '' an im- 
pression on the mind," and Cleanthes compared it to 
the impression of a seal upon wax ; while Chrysippus 
himself called the impression a moJification of the 
mind comparable to the modification of the air by 
sound. This comparison would appear to the Greeks 
especially appropriate, because their whole language 
was based on the idea that the mind (or soul) was in 
its nature gaseous (conf. nrvevfia k.tX.), The difficulty 
about the " sensuous apprehension " is that in order 
to give true results it must correspond to the real 
external object, otherwise hallucinations would give 
truth of the same kind as other sensations. The 
Stoics, however, held to their new criterion, and 
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tried to get over the difficulty by means of verbal 
subtleties. 

The dogmatic assertions of these various schools 
naturally provoked a reaction, and several forms ot 
the reaction are grouped together under the designa- 
tion "Scepticism." The first sceptic who gave his 
name to a school was Pyrrho (360-270 B.C.), but as 
he confined himself to a denial of the possibility of 
any knowledge whatever, and held that no one 
assertion is more true than another (ovBev fjuaXXov), he 
would not require notice here but for his connection 
with the later sceptics of the Academy. These 
philosophers asserted, with Pyrrho, that knowledge 
of truth is impossible, but they went on to admit that 
there are various degrees of probabiUty. According 
to Cameades (213-129 B.C.) an idea is probable 
(Trtdavri) when our impression of its truthfulness is 
derived simply from the idea itself. It is probable 
and undisputed (indavri kcll airepltnraaTo^) when the 
impression is confirmed by the agreement of related 
ideas. It is probable, undisputed and tested {indavT) 
Kai d7r€pi(T7raaTo<; kcll irepLcohev^ievrj) when a careful 
investigation of all related ideas bears out the same 
conclusion. This substitution of probability for truth 
has been repeated in modern times ; it appears, how- 
ever, to be a rather clumsy device for emphasising 
that which is fully expressed by the simple statement 
of the relativity of knowledge. 

There is no record of any further attempt to find 
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a rational basis of knowledge till comparatively 
recent times. The later Greeks were, in general, 
content to take as truth anything for which they 
could find authority in the accepted traditions of the 
particular school to which they had attached them- 
selves. In the same spirit mediaeval Christians referred 
every question to the authority of the Church ; a 
course which was more prudent because any deviation 
therefrom was visited by the most tremendous penal- 
ties. Even when the tyranny of this authority was 
at last breaking down, Copernicus (1473-1543) 
was obliged to introduce his heliocentric system of 
astronomy with an apology. The form which this 
took is memorable, because, hesitating as it was, it 
explicitly stated, for the first time, the principle 
upon which all science depends. He pleaded that, 
although the theory might not be true, yet it should 
be tolerated because it had the advantage of simplify- 
ing, and thus facilitating, astronomical calculation. 

It will be remembered that in 1633, nearly a 
century later, Galileo was imprisoned at Rome and 
threatened with torture by the Inquisition for his 
advocacy of the Copernican theory. 

Descartes (i 596-1650) seems to stand at the part- 
ing of the ways ; for him there is a body of external 
truth dependent upon the will of the Deity, but known 
to man, presumably because it has been in some way 
revealed. " The metaphysical truths, styled eternal, 
have been established by God, and like the rest of 
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His creatures depend entirely upon Him." (CEuvres, 
VI. 109.) The test of truth is "the evident concep- 
tion of a healthy and attentive mind, so clear and 
distinct that no doubt is left." (CEuvres, XL 212.) 
Apparently, then, if on any question there be 
different opinions, that one is infallibly true which 
is the conception of a "healthy" mind; it will, 
moreover, be in accordance with " the truths styled 
eternal" which " have been established by God." 

Descartes does, however, find an opening for a 
science which should depend to some extent upon 
observation, and he finds it nearly in the same way as 
Copernicus had done. In his "Principiae Philo- 
sophise," III. 45, after premising that "undoubtedly 
the world was in the beginning created in all its 
perfection," he writes, " But yet, as it is best if we 
wish to understand the nature of plants, or of men, to 
consider how they may by degrees proceed from 
seeds, rather than how they were created by God in 
the beginning of the world ; so, if we can excogitate 
some extremely simple and comprehensible prin- 
ciple out of which, as if they were seeds, we can 
prove that the stars and earth and all this visible 
scene could have originated, although we know full 
well that they never did originate in such a way, we 
shall in that way expound their nature far better 
than if we merely described them as they exist at 
present." 

Many systems have, like that of Descartes, taken 
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the working of the mind itself as the test of the truth 
of the results of its work ; but Cartesianism differs 
from the others by reason of this attempt to include 
physical science within the scope of its inquiries. In 
spite of the great abilities of Descartes the attempt 
was a brilliant failure. Its most wide-reaching 
generalisation was the theory of vortices, purporting 
to explain the motions of the solar system ; an 
explanation which Newton showed to be utterly 
inconsistent with the observed appearances. On 
the physical side, therefore, the philosophy led to 
nothing, and its failure goes far to prove that the 
Cartesian test of truth is not valid when applied to 
science. Leaving the backwater of Cartesianism and 
returning to the main stream of thought, we go back 
to Bacon (1561-1626), who, writing somewhat 
earlier than Descartes, had put into literary form the 
new ideas about knowledge which were stirring men's 
minds at the time. That absolute truth could be 
ascertained, no serious thinker of the age seems to 
have doubted. Just as Descartes held that the meta- 
physical truths styled eternal have been established 
by God, so Bacon held that the relations among 
phenomena are fixed by divine decrees, and that it 
is the function of science to discover those decrees. 
In the preface to the " Instauratio Magna " we find 
the pious aspiration, " May He graciously grant us to 
write an apocalypse, or true vision, of the footsteps 
of the Creator imprinted on His creatures." The aim 
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of science being thus determined, it only remained for 
Bacon to discuss the method. He pointed out that 
traditional authority had proved an inadequate 
guide, and insisted again, as Aristotle had done, that 
observation must furnish the principles of every 
science ; he went on to lay down a rule that no 
hypothesis should be framed until vast numbers of 
observations, unconnected by any syntax, should 
have been made and tabulated ; and lastly he empha- 
sised the necessity of testing every hypothesis by 
furthur observation, and, whenever possible, by 
experiment, that is to say, by observation under 
carefully arranged conditions. Although he nowhere 
states the grounds of his belief. Bacon evidently did 
believe that if his method were closely followed, 
the hypotheses which had stood the prescribed tests 
would correspond with the divine decrees for which 
he sought. He despised the Copemican astronomy 
which did not purport to reveal such a decree, and he 
wrote of Copernicus as ^' a man who thinks nothing 
of introducing fictions of any kind into nature, provided 
his calculations turn out well," a sentence which at 
once exposes Bacon's failure to appreciate the neces- 
sity that a scientific syntax should be the simplest 
and most direct whereby the mind can combine the 
given data. 

A passage in "Paradise Lost," VIII., 76-84, 
seems to show that Milton, while he held the same 
opinion as Bacon regarding the aim of science, yet 
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expected that the divine decrees, when discovered, 
would approve themselves to the human mind as 
simple and intelligible. 

The Archangel is made to say that God — 

"His fabric of the heavens 
Hath left to their dispute, perhaps to move 
His laughter at their quaint opinions wide 
Hereafter ; when they come to model heaven 
And calculate the stars, how they will wield 
The mighty frame ; how build, unbuild, contrive 
To save appearances, how gird the sphere 
With centric and excentric scribbled o'er, 
Cycle and epicycle, orb in orb." 

Newton went still further ; he felt the necessity 
of simplicity, and would forego none of the advan- 
tages to be gained thereby ; but, like others of his time, 
he was convinced that science must be a discovery of 
those divine decrees which underlay, and caused, 
phenomena. To reconcile and combine the two ideas 
he boldly declared that simplicity is pleasing to the 
Deity. At the beginning of the third book of his 
" Principia " he sets forth the '' Rules of reasoning in 
Philosophy," the first of which is, " We are to admit 
no more causes of natural things than such as are 
both true and sufficient to explain the appearances," 
and commenting on this he writes, '' To this purpose 
philosophers {i.e. Aristotle) say that 'Nature does 
nothing in vain ' ; and more is vain when less will 
serve. For Nature is pleased with simplicity, and 
affects not the pomp of superfluous causes." 
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From all this it appears that in those times philo- 
sophers, poets, and men of science ahke, tacitly 
assumed the presence of a power in the mind which 
would enable it, under favourable conditions, to tran- 
scend experience and to discover under phenomena 
an absolute truth, an entity which existed prior to, and 
was the real cause of, the phenomena. Such truth 
was far from being merely an intelligible way of 
regarding reminiscences in connection with one 
another ; it was somehow in existence, and was 
equally the truth whether a mind perceived it or no. 
Newton evidently felt confident that he was disclos- 
ing such truth to the world, and it may have been 
this feeling which prompted his celebrated assertion, 
** Hypotheses non fingo." 

This assumption as to the nature of scientific truth 
would not bear examination. Hobbes (1588-1679) 
pointed out that all science rests upon sensation, and 
that sensation is a change in the sentient organism, 
not a reproduction of some quality inherent in the 
external object and independent of the organism. 
It follows at once from this that science cannot be 
a knowledge of the absolute relations of external 
objects iyiter se, but only a knowledge of relations 
, among sensations, that is to say, relations among the 
consecutive changes of the sentient organism. From 
this, again, Hobbes was led to his theory of the 
association of ideas. Locke (1632- 1704) afterwards 
worked independently in somewhat the same direc- 
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tion. It was he who noted that the kind of know- 
ledge accesssible to science is that which is useful for 
the guidance of action, and he laid much stress on 
this, although it was of course impossible for him to 
see the importance of the fact in its bearing upon 
evolution. Hume (1711-1776) accepted the position 
of Hobbes and Locke that knowledge originates 
through sense impressions, as being the best which 
was available at the time ; but he showed that no 
completely intelligible and consistent syntax of the 
genesis of knowledge was possible, even on this basis, 
so long as it was associated with the psychological 
theory then current. The theory was that each 
momentary sense impression should be regarded as 
an isolated unit having no organic connection with 
any previous impression ; and Hume saw clearly that 
no mere collection of such isolated units could con- 
stitute knowledge. His predecessors had been more 
or less aware of this also, and had tried to supply 
what I may call metaphysical connections between 
the separate units ; he examined these connections 
and found them imintelligible, or to use his own term 
" irrational.'* Owing to the current misconception of 
the nature of science, and to the rudimentary condi- 
tion of physiology at the time it was not open to 
Hume to adopt a more consistent psychological 
theory ; all he could do was to point out the diffir 
^ culties, and to adopt an attitude of scepticism, or 
suspended judgment, till the means of overcoming them 
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should be within reach. It seems to me that most of 
these difficulties have at last been overcome, and that 
a consistent syntax of the empirical genesis of know- 
ledge, that is to say of scientific truth, can now be 
formulated. But first it is necessary to inquire what 
is meant by the phrase '^ scientific truth." 
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SECTION II. 

The term scientific truth could not properly be 
applied to a mere personal statement of the imme- 
diate sensation of an individual. Thus, if a man feels 
hot he cannot doubt the fact of his sensation ; it is a 
true fact for him, but it is not in itself science. More- 
over, as Hume very clearly saw, no collection of 
such sensations could constitute scientific knowledge. 
Locke had already recognised that such knowledge 
must be the guide of action ; but the immediate sen- 
sation can, of itself, give no further guidance than 
this — that action should be continued so long as 
sensation continues pleasant, and should be inter- 
mitted when sensation ceases to be pleasant. This 
elementary guidance appears to be sufficient only for 
the very simplest organisms ; no animal which 
attempts to escape from its enemies b)^ flight can 
be supposed to commence and continue that flight 
merely because the action is, in itself, pleasant. 

The knowledge which affords effective guidance 
for action depends upon the combination of sensa- 
tions ; but what I have called the immediate sensa- 
tion is in its nature transient, and cannot be combined 
with other sensations unless they be simultaneous ; 
therefore the combinations of sensation which consti- 
c 
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tute knowledge must be combinations of those 
secondary sensations which we call reminiscences. 
Hence it is necessary to have some definite idea of 
what is meant by reminiscence before w^e can form 
any satisfactory syntax with regard to knowledge in 
general, or scientific truth in particular. Now 
animals, as well as human beings, have reminis- 
cences, and use them in some way as a guide to 
action, so that any complete theory of reminiscence 
must rest upon that which is common both to 
animals and to ourselves, namely, the nature and 
functions of the nervous system. 

The primary function of a nerve in relation to 
muscular tissue may be compared to the chemical 
action of a fuse in a cartridge, the ignition of the 
outer end of the fuse corresponding with the stimulus 
which excites the nerve. The liberation of energy 
at one point disturbs the unstable equilibrium and 
sets free potential energy at successive points along 
the fuse in one case, along the nerve tissue in the 
other, and ultimately determines an explosion, or a 
muscular contraction, respectively. In less simple 
forms of nervous function the initial disturbance is 
transmitted, not directly to the muscle, but to the 
nervous centres, where it enters into the complex of 
the simultaneous nerve disturbances arising from 
other stimuli, and in this way the whole organism 
may become involved in the response to any stimulus. 
In all cases, however, the normal outcome of a nerve 
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disturbanc3 is to be looked for in an alteration of 
the condition of some other tissue, most commonly 
muscular tissue, the contractions of which are excited 
and controlled by these disturbances. 

When a fuse is ignited there is one path, and only 
one, along which the energy can be liberated ; but in 
a complex nervous systern the possible paths of dis- 
charge are innumerable, and the actual path depends 
on the particular state of the unstable equilibrium of 
the organism at the moment. It would appear that, 
whatever be the path taken, the discharge of energy 
along it makes a more or less permanent alteration in 
the condition of the nervous tissue along this path in 
such sense that it becomes easier for subsequent 
discharges to pass thereby than to take new direc- 
tions. Thus it comes that whenever energy is 
liberated at any point along an established track, 
some part at least of that energy traverses the track, 
and more or less strongly reinstates the feeling which 
was the sensory aspect of the earlier discharge along 
the same track. When the reinstated feeling emerges 
into consciousness it is called a reminiscence ; but 
evidently the same process may go on without this 
emergence, because the same repetition of disturb- 
ances along previous tracks produces habits which 
assert themselves without our consciousness. In 
view of this, that which I have called the immediate 
sensation can no longer be looked upon as an isolated 
unit ; it is a disturbance of equilibrium, which at any 
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point of its course may initiate secondar}' disturbances, 
reinstating previous feelings, while these again may 
set up other disturbances ; so that ever)' sensation is 
sean to be organically connected with an indefinite 
number of previous sensations. The difficulty, then, 
will be, not to make some connection, but to select 
out of the innumerable possible connections those 
which shall be most useful. This process of selecting 
and arranging reminiscences in usable connection one 
with another, is what I have termed syntaxis. 

In the absence of any idea of an organic nexus 
between different sensations, philosophers had 
imagined metaphysical connections, constructed, as 
it were, artificially by an entity which they called 
The Mind. Hume examined the theory current 
in his time with regard to one of the principal of 
these metaphysical connections, namely, causation, 
and found it, as he said, " irrational." Now, the 
terms cause and effect are still used very loosely even 
by the most careful writers, but there is nothing 
irrational about the meaning of the words in their 
strict scientific sense. They denote an identity 
looked at under different aspects, or in different 
phases. Thus, when the elasticity of a stretched 
string is said to cause its return towards the position 
of equilibrium, the potential energy of its displace- 
ment is looked on as being identical with the kinetic 
energy of its return, but as exhibited in a different 
phase. When vibration is said to cause sound, the 
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meaning is that the same stimulus which acts on our 
visual and tactile senses as a tremor, acts on our 
auditory sense as a sound. In this scientific sense 
the terms cause and effect simply denote a particular 
mode of syntaxis. Similarly other forms of connec- 
tion, such as time, space, matter, ether, and the like, 
will be found on examination to indicate other 
modes of syntaxis. 

Every conceivable connection among reminis- 
cences, simply because it is conceivable, is a possible 
syntax ; but evidently any one syntax is not as good 
as any other ; the whole problem of science turns on 
the distinctions between them. For centuries past 
the question has been discussed : — What criterion 
should be applied to distinguish a good syntax from 
a worthless one, or, as it is generally expressed, a 
true proposition from a false one ? Instead of 
attempting a direct answer, what I propose to do 
here is to consider a somewhat different question, 
namely : What is the criterion which, as a matter 
of history, has been applied in science to distinginsh 
truth from error ? 

In analysing the history of science with a view 
to isolating such a criterion, it is important to notice 
that the syntaxes of science have not been immutable, 
but that a syntax which has been accepted at one 
period as true, has often been rejected at a later 
period. If we find then, that all syntaxes are 
accepted when they possess a certain characteristic. 
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but are rejected when they possess it no longer, the 
inference will be that this characteristic is the one 
criterion by which the valuable syntax has been 
distinguished from the useless; the true from the 
erroneous. 

My whole object here is to show that this criterion 
corresponds to the formula given in the heading of 
the paper, namely : When a logical arrangement of a 
whole class of reminiscences affords a mental picture 
of relationship among them, clearer, more direct and 
better adapted for complete mental comprehension 
than any arrangement previously suggested, then that 
arrangement is accepted as a basis of scientific truth, 
and the relationship involved therein is held to be a 
true nexus. 

To prove the universal use of this criterion it 
would be necessary to go through the whole history 
of every branch of science, which is manifestly 
impossible ; all that can be done here is to give a 
few illustrations of its use ; and in doing this it will 
be best to take our examples from the older branches 
of science, because these have had a longer time for 
their development, have passed through more changes, 
and have produced results which are now more 
universally recognised than those of the more recent 
branches. Turning then to astronomy, the oldest of 
them all, we find that the earliest syntax relating to 
the motions of the heavenly bodies was animistic; 
that is to say, men, observing these motions, compared 
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them with the voluntary motions of their own bodies, 
and supposed that the celestial motions were also 
voluntar}'-, until, in time, a certain regularity of these 
celestial motions suggested a mechanical instead of 
a volitional syntax. The early Greek astronomers 
held that the moon and sun, the planets and the 
stars were fixed upon hollow crystal orbs, or spheres, 
one outside the other, and that by the movement 
of these hollow orbs the visible heavenly bodies 
were carried round in orbits, of which the earth was 
the centre. This would, in a way, account for any 
movements which they were able to observe, but 
would not supply a convenient basis for calculation, 
since the movements of the hollow orbs could not 
be taken as uniform rotations about fixed axes 
through the earth's centre. Hipparchus, however, 
in the second century B.C., brought this mechanical 
syntax into close, and calculable, agreement with 
his lunar observations by supposing that the hollow 
orb carrying the moon revolves imiformly about an 
axis which does not pass exactly through the earth. 
Such a supposition introduces the idea of an epicycle ; 
a mechanical syntax, the use of which was extended 
by Ptolemy, some two or three hundred years later, 
for the explanation of the motions of the planets. 
Concerning this, Mr. W. R. Ball writes, "The idea 
of eccentrics and epicycles on which the theories of 
Hipparchus and Ptolemy are based has been often 
ridiculed in modem times. No doubt, at a later 
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time, when more accurate observations had been 
made, the necessity of introducing epicycle on 
epicycle, in order to bring the theory into accord- 
ance with facts, made it very comphcated. But De 
Morgan has acutely observed that in so far as the 
ancient astronomers supposed that it was necessary 
to resolve every celestial motion into a series of 
uniform circular motions they erred greatly ; but 
that if the hypothesis be regarded as a convenient 
way of expressing known facts, it is not only 
legitimate but convenient. It was as good a theory 
as, with their instruments and knowledge, it was 
possible to frame, and, in fact, corresponds to the 
expression of a given function as a sum of sines or 
cosines, a method which is of frequent use in modern 
analysis/' ("A Short Account of the History of 
Mathematics," p. 91.) No farther advance in the 
theory of astronomy was made until the time of 
Copernicus, whose book appeared in the year of his 
death, 1543. It is very notevvortliy that Ptolemy^ 
y - Yj^ y^e second book of his astronomy,"*^ pointed out 
that the explanations would be much simplified if 
the earth were supposed to rotate on its own axis 
once a day ; but he said that this was inconsistent 
with known facts, whereby he meant that it cfiuLi 
not be brought into consistent relation with the 

* This work is generally known as the " Almagest,** which is said 
to be derived from an Arabic corruption of the Greek /xtyiorri 
{fiadfjUiariKh) ffvvra^is. 
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dynamical theory then current. One of the chief 
difficulties was that if a stone be thrown straig^ht up 
from_the__earth^_iL Jalls._again _to sensibly the same 
place from which it started^ whereas, according to 
the "dynamics of the time^ ihSL^QMlh^Ji it had a 
motion of revolution^ should have moved . onwards 
during^ the time of flightj, leaving the stone to fall 
behind its original position. 

Copernicus Tnsfsted again on the astronomical 
simphfication to be gained by supposing the earth 
to rotate, and on the farther simplification gained 
by supposing it and the planets to revolve round 
the sun. With fortunate audacity he disregarded 
the dynamical difficulty, but it was not till the 
publication in 1632 of Galileo's '* Dialogues on the 
System of the World" that this difficulty was finally 
overcome by the introduction of a better dynamical 
theory. Then, and not till then, did the Copemican 
theory afford a mental picture of relationship among 
a whole class of reminiscences, clearer, more direct, 
and better adapted for complete comprehension 
than any previous syntax, and accordingly it was 
promptly accepted by all astronomers. The theory 
of astronomy had been stationary since the time of 
Hipparchus : the practice had progressed but little, 
and very slowly, since the time of Ptolemy ; yet in 
little more than half a century from the publication 
of the simpler system of Copernicus, this had led 
to the discoveries of Kepler, and these again in 
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about another half century led up to Newton's 
" Principia," from which we trace all the develop- 
ments of modern astronomical science. 

Another illustration may be drawn from the two 
theories as to the phenomena of light. Hooke had 
suggested that the eye should be supposed to receive 
the stimulus of light from the luminous object 
through the modifications of an intervening medium ; 
modifications which might be compared to undu- 
lations. Newton examined this theory and even 
proposed certain improvements in its details, but 
ultimately rejected it in favour of the theory that 
the stimulus is conveyed to the eye by means 
of material corpuscles emitted from the luminous 
body. Either theory provided an intelligible syntax 
of such phenomena as reflexion, refraction and the 
like ; but in the seventeenth century no syntax had 
been found connecting undulations of light with the 
colours of thin plates ; moreover, Ne^lon was 
particularly impressed by the fact that waves of 
light had not been observed to lap round obstacles 
in the same way as waves of sound. At the time, 
therefore, it appeared that the observed phenomena 
could be co-ordinated in a clearer and more direct 
manner by the corpuscular than by the undulatory 
theory, and, although the latter was supported by 
Huygens, it was not generally accepted. At the 
beginning of the nineteenth centur}', however. Young 
and Fresnel turned their attention to the polarisation 
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of light, and to what are called the phenomena of 
interference; showing that these are much less in- 
telligible on the corpuscular than on the undulatory 
theory. At the same time they suggested ways of 
surmounting many of the difficulties which had 
prevented the acceptance of the latter ; hence it 
came, in its turn, to afford a clearer mental picture 
of relations among all the phenomena than the 
other. Nothing beyond this is required of the 
theory, which is accepted as being scientifically 
true in spite of the difficulty of imagining clearly 
any kind of medium which should be capable of 
transmitting undulations such as those required 
under the given conditions. 

Take, lastly, the illustration offered by the two 
theories of heat. Bacon, in his " Novum Organum," 
had given his opinion that "the very essence of 
heat, or the substantial self of heat, is motion and 
nothing else." But he failed to show how any 
relation among the phenomena of heat could be 
clearly represented to the mind on these lines, so 
that his proposition remained a mere form of words 
expressing no usable syntax. In Newton's time 
and down to the end of the eighteenth century the 
clearest idea of relationship among the phenomena 
of heat was derived from the hypothesis of an im- 
ponderable fluid, termed "caloric,'' which entered 
or left ponderable bodies according as they were 
heated or cooled. Benjamin Thompson, better 
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known as Count Rumford, was the first to give 
scientific reason for rejecting the hypothesis of 
caloric and accepting the theory that heat is a mode 
of motion, Rumford had made experiments on the 
quantity of heat given off by bcdies as the result 
of fiiction, and had not been able to find a limiting 
value of this quantity. His deduction therefrom is 
given in these words : — " Anything which any in- 
sulated body, or system of bodies, can continue 
to furnish \Vithout limitation cannot possibly be a 
material substance ; and it appears to be extremely 
difficult, if not impossible, to form any distinct idea 
of anything being excited and communicated in the 
manner that heat was excited and communicated, 
except it be motion." This is a definite statement 
by a competent authority that the grounds on which 
he adopted the dynamical theory of heat, and re- 
jected the caloric theory, were the very grounds on 
which I am endeavouring to show that all scientific 
theories are respectively accepted or rejected. The 
direct arguments for the dynamical theorj'- of heat 
are, to this day, based upon experiments similar in 
character to those of Rumford, and, as far as I am 
able to learn, no scientific writer has ever impugned 
the sufficiency of the argument which Rumford 
used. 

Here we have three typical instances in each of 
which one scientific theory has been rejected and 
another accepted. In two of them we have the 
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express statement of the propounders of the theories 
that they were put forward for the sake of sim- 
ph'city, or else because it was *' difficult to form any 
distinct idea '' of a different connecticn among the 
reminiscences involved ; while in the remaining 
instance the grounds upon which the one theory 
was preferred at one period, and the alternative 
theory at a later period, are known from historical 
records to have been of the same kind. Moreover, 
throughout the whole history of science no instance 
will be found in which a syntax which is admitted 
to present the clearest and most direct picture of- 
relationships among all the reminiscences involved 
therein has failed to gain acceptance as a scientific 
truth. 

Now, if this be the single characteristic which 
determines the acceptance of a scientific theory — the 
sole criterion of its truth — there can be no ground 
for supposing that any such theory, after it has been 
accepted as true, acquires the validity of a pre- 
existing decree, or becomes anything else than what 
it was in its inception, namely, a clear, direct, and 
intelligible syntax or manner of arranging remin- 
iscences. When a syntax is to be translated from 
thought into action it seems to be advantageous — 
perhaps it may be even a necessary part of the 
translation — that tlie reminiscences should be pro- 
jected into that world of the not-self which is called 
by metaphysicians objective. But the reminiscences 
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are not thought of as isolated units ; they form 
parts of the syntax, and thus the syntax itself is also 
projected, and is looked on as part of an external 
world. My own idea is that this extemalisation 
always occurs when a syntax passes into action 
without conscious hesitation ; the hesitation being 
a sign that the syntax has not yet been repeated 
so often as to form a . fully established track among 
the nervous connections. Certainly the fact that 
externality is attributed to a particular syntax does 
not establish it as an unquestionable truth. The 
Ptolemaic astronomers of many centuries attributed 
external existence to the immovable earth which 
formed the centre of their system ; the Newtonians 
to the corpuscles which conveyed light from a 
luminous body to the eye ; men of science before 
Rumford, to the imponderable fluid which they 
called caloric : yet none of them are in any sense 
true for us. 
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SFXTION III. 

Any given reminiscence may have a place in an 
indefinite number of trains of thought which we 
may picture to ourselves as intersecting one another 
in that reminiscence. Hence, by continual crossing 
and recrossing, our syntaxes form a sort of network, 
the different threads of which must fit one to 
another at each point of intersection if the whole 
structure is to be logically satisfactory when re- 
garded as a single comprehensive syntax. For 
example, a seaman in sight of land may calculate 
his position in at least three different ways, namely, 
by astronomical observation, by dead-reckoning, and 
by the appearance of the coast. Here the different 
hues of thought converge towards the determination 
of the position of the ship. Evidently they cannot 
all be satisfactory unless they be compatible one 
with another in respect of their point of convergence, 
or intersection ; that is to say, unless they all indi- 
cate the same position. The establishment of such 
compatibility tends to increase confidence both in 
the correctness of the result, and in the validity of 
the various steps of the syntaxes by which this 
result was obtained. Again, we know that Ptolemy 
had appreciated some of the advantages of an 
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astronomical system in which the earth should be 
supposed to revolve on its own axis once in twenty- 
four hours, but that the acceptance of this system 
was delayed for more than a thousand years because 
it was not compatible with the dynamical theories 
which held the ground during that time. When a 
more consistent dynamical syntax was put forward 
by Galileo the objection disappeared, and the Coper- 
nican astronomy was at once accepted by all who 
were competent to judge of its value. It is to be 
noted that Galileo's dynamics would have been 
equally compatible with the Ptolemaic astronomy ; 
they did not afford a proof of the Copemican theory, 
but, by providing a dynamical syntax with which 
this theory could be reconciled, they removed the 
most important obstacle to its acceptance. 

Applying these illustrations to my present sub- 
ject : I have, I hope^ shown in the previous section 
that throughout the history of modern science the 
criterion of truth in actual use has been the one 
which I have formulated above. I cannot offer 
more in the way of direct proof, but perhaps 
objections may be obviated and the proposition 
may be made more acceptable if it can be shown 
to be consistent with the theory of evolution that 
such a criterion should naturally come into use 
in the course of nervous, that is to say mental, 
development. 

In the simplest forms of animal organism nerves 
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are not yet differentiated, but every part of the 
body reacts directly to stimulus. At a rather 
later stage of evolution we find that nerves have 
been developed, and that these run in definite 
directions; from which it seems natural, on any 
theory of evolution, to suppose that even before 
the specialisation of tissue to the performance 
of nervous functions, the liberation of energy by 
stimulus had usually followed these paths, and 
that the repeated occurrence of the changes in- 
volved in such liberation had left traces in the 
permanent modification ot structure ; modifications 
which may be looked on as constituting an ele- 
mentary form of memory. According to the 
selective theory of evolution, the factor which 
determines the perpetuation and progress of any 
modification of structure is the advantage which 
that modification gives to the organism. Now the 
advantage given by nerve specialisation must have 
been mainly the better guidance of action. It is 
difficult to suppose that, in the earlier stages of 
evolution, this guidance went much farther than 
to ensure the persistence of activity so long as 
sensation remained pleasant, and the intermission 
of activity when sensation became unpleasant. The 
first step towards the development of anything 
that could be called a mental function would 
probably be taken in respect to the obtaining of 
food. When organisms had developed in such a 
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way that their nervous energy discharged itself 
along definite paths, and in so doing reinstated 
previous sensations, thus affording a basis of 
reminiscence, it would follow that the animal 
which became capable of combining and arranging 
its reminiscences so as to connect certain sensa- 
tions with the presence of food within its reach, 
would have a great advantage over animals which 
could only seize upon any conveniently shaped 
substance near them, endeavour to absorb it, and 
thus try whether it could, or could not, be assimi- 
lated. This advantageous power of arrangement, 
or syntaxis, having been once developed, would be 
perpetuated and increased in the usual course of 
natural selection, but might conceivably take many 
different forms. That form of syntaxis, however, 
would have the best chance of survival which was 
the simplest and most direct ; both because it 
could be used by organisms which were incapable 
of any other, and also because it could be most 
rapidly translated into action ; promptitude in seiz- 
ing food being important where the competition for 
it is keen. Another early application of the power 
of syntaxis must have been to the escape from 
enemies. Now this may be effected either by 
combat, by flight, or by concealment ; but which- 
ever course be adopted, quickness of decision is 
most important, so that in this respect also the 
animal would have the better chance of survival 
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in proportion to the simplicity and directness of 
the syntaxis employed. Among all the possible 
forms, therefore, which syntaxis might assume, the 
simplest and most direct would have the advantages 
(i.) that it could be used by a larger number of 
organisms than any other, (ii.) that these organisms 
would more easily obtain food in times of scarcity, 
and (iii.) that they would be more likely to ^c^pe 
from their enemies ; so that the criterion which we 
have seen in use throughout the history of science, 
has its foundation in the conditions which were 
necessary for the survival of nervous organisms long 
ages before the evolution of the earliest vertebrate. 
With regard to this theory that our present mental 
functions are determined by heredity working 
through the advantage gained by the guidance of 
action, I may note here, by way of indirect con- 
firmation, that it gives equally intelligible results 
when applied to other aspects of the problem of 
syntaxis. For instance, the question arises, how do 
we come to accept our reminiscences as being in 
any degree reinstatements of former sensations ? 
That we do accept them as such is indisputable^ 
yet we have no guarantee that they are reinstate- 
ments, beyond the fact that we feel as if they 
must be so, and the feeling is frequently found 
to be misleading, because different reminiscences 
are so contradictory that if they be reinstatements 
at all they must be extremely confused . and 
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inaccurate. Certainly, if it be once granted that 
there is some correspondence between reminiscence 
and previous sensation, then it becomes possible by 
means of records, to test the closeness of that corre- 
spondence, but before such records can be used it is 
necessary to have some reminiscence connecting the 
record with the previous sensation, and we are thus 
brought back to the original question, how do we 
come to accept any reminiscence whatever as being 
a reinstatement rather than an entirely new ex- 
perience ? Now it is evident that organisms which 
did not, in practice, take their reminiscences as 
representing previous sensation could not use them 
for the guidance of action, and failing such guidance 
they would not succeed in the struggle for existence. 
Thus our feeling that reminiscence is a reinstatement 
of previous sensation must be regarded as an inherit- 
ance from innumerable generations of ancestors, and 
on this feeling we necessarily act, in spite of our 
knowledge that the reinstatement is often extremely 
imperfect. Take again the much discussed question, 
(yf^Qj do we come to attribute externality to stimulus ? 
— or in other words, seeing that our consciousness 
is concerned only with changes of sensation in our- 
selves, how comes it that we so universally attribute 
the origin of these changes to an external world of 
the not self — a world of whose existence sensation 
cannot inform us ? This also would follow as a 
direct result of heredity. I have referred above to 
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organisms in a stage of evolution so primitive that 
we may suppose immediate pleasantness of sensation 
to have been their sole incentive to action. To such 
organisms it might be of no importance whether a 
stimulus were, or were not, external ; but beyond 
this stage it seems evident that no animal could 
maintain itself in life if it did not act upon the vast 
majority of its sensations as though they were due 
to external stimuli. Those organisms whose nervous 
systems reacted in this way most readily, would have 
a decisive advantage, and this is fully sufficient to 
account for their transmitting, to their descendants, 
nervous systems which react, normally, in the same 
manner. It will, I think, be found that when action 
is to be taken, a mental reference to an external 
world can hardly be avoided ; though in the case 
of dreams, hallucinations and like, where no action 
is involved, we may be able to dispense with the 
idea of the externality of the stimulus. 

Recurring once more to the main subject ; the 
simple and direct syntax has been shown to con- 
stitute the basis of all that has been accepted as 
true in science, and reasons. have been given for 
supposing that it represents the line of development 
of nervous function which was most conducive to 
survival, at least among animals ; but I do not 
suggest that it is the only form of syntax prevalent 
among nien, or even that, for other than scientific 
purposes, it is at all universally regarded as the 
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best. On the contrary, there is a large, though de- 
creasing, class of men who admire intricacy and even 
confusion of thought, while they think meanly of 
syntaxis which is merely simple and direct ; hence 
they either contemn science altogether, as did our 
ancestors in the Middle Ages, or else they adapt it 
to their taste by substituting fanciful obscurities in 
place of those clear sjoitaxes by which alone science 
is differentiated from quackery. Among men of this 
type the prevailing idea seems to be that a syntax 
involving the unintelligible is a mystery, or a special 
kind of knowledge, higher than any which can be 
attained by the understanding ; an idea which may 
or may not be well founded, but which is in any 
case beyond the reach of argument ; for this at the 
best can only demonstrate that, of the syntaxes 
under consideration, one is clearer and more direct 
than another ; if the clearest syntax be then 
deliberately rejected, argument fails. 

I will now recapitulate the main points of the 
three sections. Looking first to the history of Philo- 
sophy : many of the early Greeks appreciated the 
importance of the proposition that scientific truths 
must necessarily be clear and intelligible, but were 
misled by the fallacy that the evidence of the senses 
is in itself untrustworthy. Aristotle, and perhaps one 
or two others, held the opinion that the senses are 
the principal sources of knowledge, but they did 
not found any consistent system of philosophy upon 
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this opinion. When the question of the origin of 
knowledge was next discussed from an independent 
philosophical standpoint, Hobbes and Locke were 
able to show that no basis of scientific knowledge 
other than sensation is possible, and Locke pointed 
out moreover the practical nature of such knowledge, 
which is esseiitially of the kind suited for the 
guidance of action. Hume took up the question 
where Locke had left it, and found that although 
knowledge had been shown to rest, in some way 
or another, on a basis of sensation, yet an intelligible 
theory was required as to the mental process by 
which the two were connected. He did not him- 
self propose any such theory ; he indicated very 
clearly the nature of the problem, but was obliged 
to leave it unsolved because at that period the data 
necessary for a solution were not available. Hume 
was about sixteen when Newton died, so that 
science, in the modern sense of the term, was still 
of very recent growth and its nature was not yet 
thoroughly understood. We have seen that Newton 
and his contemporaries imagined it to be a dis- 
closure of pre-existing decrees whereby phenomena 
are caused and governed ; a discovery which ob- 
viously could not be attained through the senses. 
It has been shown, however, from the subsequent 
history of science, that in the course of its develop- 
ment many hypotheses have been changed ; that 
in every case the change has been made because 
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the later hypothesis affords a mental picture of 
relations among all the reminiscences involved, 
clearer and more direct than that given by the 
earlier one ; and that in no instance has there been 
any attempt to prove scientifically that either hypo- 
thesis enunciates a pre-existing decree, or that one 
represents an external reality any more than the 
other. This seems to show that science consists 
in the orderly and intelligible syntaxis of our own 
reminiscences ; a process which may very well be 
part of the function of the nervous organism. I 
have further endeavoured, in this third section, to 
show that, from a very early stage of ^volution, the 
power of syntaxis would be advantageous to all 
nerv'ous organisms in respect of the guidance of 
action, and that the advantage thus obtained would 
be sufficient to determine the lines of the develop- 
ment of nervous function in our progenitors, and 
ultimately in ourselves. 
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SECTION IV. 

If it be admitted that a scientific syntax, in order 
to be satisfactory, must include all the reminiscences 
which can be brought together, relating to the 
matter in hand, it is evident that a place must be 

ft 

found among the rest for reminiscences of infor- 
mation obtained from the evidence of others ; hence 
it will not be inappropriate to illustrate the use of 
the scientific criterion by showing its application to 
the question of the truth of evidence. We are some- 
times told that evidence should be accepted or re- 
jected, according to its probability ; but in the 
absence of any criterion of probability, the phrase 
affords no guidance, since the estimation of the 
probability of the evidence is nothing else than the 
formation of an opinion as to its truth ; the two 
expressions merely describe the same process in 
different words. The question whether a particular 
piece of evidence is trustworthy, and if so, to what 
extent — that is to say, the question of the weight 
of that evidence — is in its own way a minor scientific 
problem, and the only reasonable method of deahng 
with it is to use the same criterion which I have 
shown to be applicable to other problems. Just as 
the criterion has long been practically applied to 
these, so it has also been applied to questions of 
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evidence, but hitherto without any exphcit recog- 
nition of the nature of the procedure. Let us begin 
by inquiring what it is to which the test applies. 
Evidence at first hand is sometimes supposed to be 
simply a record of the sensations of the witness ; 
but this never is so in practice, for we have not 
words to describe many simple sensations, and if 
we had the words, the use of them would still in- 
volve the syntaxis of reminiscences of previous 
sensations with which to compare those described. 
Thus, nothing could appear to be more directly a 
record of sensation than the statements of a patient 
to the doctor at his bedside; yet the simplest of 
these involves a syntax which may be misleading 
even when the statement is made in all good faith. 
Many a patient has complained of pain in the toes 
of a foot which the doctor knows to have been 
amputated — one more proof, the ancient Greeks 
might have said, how little truth there is in the 
"lying witness of the senses." A clearer arrange- 
ment of ideas is obtained by imagining a separation 
between the sensation and the syntax with which it 
is associated ; the sensation itself is not misleading, 
but it is connected in the nervous organism of the 
patient with reminiscences of former sensations 
which he had learnt to refer to his toes ; later, 
when he has acquired a fresh set of reminiscences, 
if the same pain be felt it will be referred with 
equal confidence to the stump of the amputated 
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limb. The doctor makes the suggested distinction 
in a practical way ; accepting the evidence that the 
patient feels pain, a d dismissing the syntax that 
the pain is in the toes, he turns his attention at once 
to the dressings of the wound. Another illustration 
of the dependence of evidence upon syntaxis has 
been given at the beginning of Section I. 

As a general rule, then, no evidence of any scien- 
tific value consists entirely of records of the direct 
sensations of the witness : and farther than this, it will 
be fovmd in practice that direct sensations, though 
always implied, are seldom explicitly mentioned, 
except in reference to disease. When evidence 
does contain a statement as to direct sensation, the 
question arises whether this is the best description 
of the actual sensation which the particular witness 
can offer. It is generally recognised that the basis 
for an answer to this question is to be obtained by 
noting the looks and actions of the witness as well 
as his words ; the criterion is to be applied by 
forming the simplest and most direct syntax which 
combines these elements with reminiscences of 
previous experience relating to the case ; reminis- 
cences, for instance, in medical practice of the usual 
symptoms of any disease from which the witness 
might be suffering. Thus the statements of begging 
impostors and malingerers are bften to be rejected 
as being wholly false, while the exaggerated state- 
ments made by patients suffering from hysteria, or 
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some other nervous disorder, may be the best which 
can be offered by witnesses in their condition, and 
may be of real assistance in diagnosis. " Swearing 
that black is white " is a proverbial example of 
unscrupulous lying, but a witness giving evidence in 
perfect good faith might swear that red was green, if 
he were colour-blind. Seeing, however, that all 
statements involve syntaxis, and that comparatively 
few contain explicit reference to anything else, it is 
of much more general importance to consider the 
truth of evidence in relation to this. The ideal 
evidence would be a record of the witness's whole 
series of mental operations, so far as they had any 
relation to the matter in hand. This is unattainable ; 
but evidence is not of the best kind unless it contain 
sufficient indications of the main syntaxes, or pro- 
cesses of thought, through which the witness passed 
in coming to the conclusions which he states. I 
hold farther, that evidence is not given with perfect 
openness if the witness intentionally suppress these 
indications in regard to syntaxes which he remembers 
to have considered important, whether they be com- 
patible with his main conclusions or not. But wit- 
nesses, however willing, are seldom able to give much 
information of this kind ; to the witness himself the 
syntaxes are of less impoitance than the conclusions, 
and he will remember the latter vividly when he has 
only vague and confused reminiscences of the former. 
It is one of the obstacles to a scientific study of 
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history that, in old times, men hardly ever went out 
of their way to indicate the hne of thought which 
led them to make any particular historical state- 
ment; we can sometimes supply the omission by 
conjecture, but the value of the historical evidence in 
this case is much less than it would have been if the 
syntax had been plainly indicated by the original 
writer. Again, men seem especially apt to forget any 
syntaxes which they have not been ab!e to bring into 
harmony with their main conclusions, and it is this 
forgetfulness which constitutes most of the bias often 
recognisable in evidence otherwise trustworthy. 

The first question to be investigated regarding 
the syntaxes involved in evidence is whether they 
are the best which that particular witness could make, 
which is equivalent to an inquiry whether the 
evidence was given in good faith. It is recognised 
that the things to be considered here are— any 
circumstances which might have induced a desire to 
mislead, any indications of the character of the 
witness, and any examples of the kind of evidence 
given by him in other matters, especially in similar 
matters. Besides these, account should be taken of 
the kind of syntaxis which is usual among men in an 
environment similar to that of the witness. Here, 
again, the scientific criterion is applied by forming the 
clearest and most direct syntax which can be made to 
include all the available reminiscences bearing upon 
these points. 
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But when the question as to the good faith of 
the witness has been decided there remains another 
most important question to be considered, entirely- 
distinct from the former, namely, are the syntaxes 
involved in the evidence the clearest and most 
direct which are possible for us ? The mere state- 
ment of the question in this form implies the 
scientific criterion ; but of course the usual form 
of statement is quite different. I think that the 
customary inquiries concerning evidence may fairly be 
put into the typical forms: — ^'Is the witness telling 
the truth ? " And, '^ If he tells us what is not true, 
is this done intentionally, or by mistake ? " Now 
if truth be supposed to represent some correspond- 
ence, hitherto inexplicable, between ideas and an 
external reality independent of our senses, and if 
it be farther supposed that men are somehow able, 
normally, to discover such truth ; then what is 
true for one man is true for all men at all times, 
and any one whose opinion diverges from this 
truth may be said to make a mistake, for he falls 
away from a fixed normal standard according to 
which there should be no mistake. Upon, such a 
theory, that form of question regarding evidence 
which is the most usual would also be the simplest 
and most direct. If, however, truth, in matters of 
science, be notliing else than the clearest available 
syntax of all the reminiscences which can be found 
to relate to the matter in hand, then . that which 
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is true for one man may not be true for another, 
or even for the same man at a different time. 
When this view is taken, the ordinary form of 
inquiry appears inadequate, since it fails to dis- 
tinguish between the different aspects of truth under 
the different conditions. Moreover the nervous 
system discharges its fimctions normally by ar- 
ranging reminiscences in the syntax most satis- 
factory to the individual ; some men will use the 
most direct syntax which they can find ; others 
seem more apt to use syntaxes wherein the con- 
nections are unintelHgible even to themselves; but 
the results of either kind of syntax may be recorded 
in perfectly good faith. If in reviewing the evidence 
we are able to form therewith a syntax clearer and 
more direct than that of the witness, our syntax 
represents what in the scientific sense is true for 
us ; we may consider the witness to have been ill- 
informed, or grossly ignorant ; his syntaxis may have 
been unscientific, or utterly confused; but it does 
not seem appropriate to apply to the normal and 
deliberate action of his nervous functions the term 
mistaken. 

As a concrete example of some aspects of the 
question of evidence, the history of witchcraft is 
interesting. The written records of all nations, 
European or Asiatic, indicate a belief in this, which 
was practically universal. The Romans seem always 
to -have considered it criminal, and their legislation 
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against it is as old as the laws of the Twelve Tables, 
while one title, or book, of the Code of Justinian is 
entirely devoted to it. We find laws against witch- 
craft in the English codes before the Conquest, and 
there were frequent proceedings against it in the 
ecclesiastical courts for some five hundred years after 
that epoch. Fresh laws were made on the subject 
by Henry VIII., Elizabeth, and James I., and pro- 
ceedings under these laws were so numerous that in 
the three years 1645-6-7 between two and three 
hundred people are said to have been indicted for 
witchcraft in Suffolk and Essex alone ; more than 
half of whom were convicted. In England trials for 
witchcraft continued till 171 2, the last being that of 
Jane Wenham, who was convicted but not executed. 
The mass of evidence offered in proof of witchcraft 
at all these trials must have been enormous, and 
much of it would be certainly be given in good 
faith; it was sufficient to obtain the condemnation 
and death of thousands of prisoners, yet no one now 
imagines that it is true for us. Some of those who 
were accused of witchcraft doubtless believed them- 
selves to be gifted with magic powers, and there 
would occasionally be evidence of the incantations 
whereby such prisoners had frightened their neigh- 
bours ; but this was not deemed necessary for the 
conviction of the accused ; all that was required was 
evidence of the effects which they were supposed 
to have caused by other than natural means. 



[ 49 ] 

Apparently, no syntax which was simple, direct, 
and obvious, had any chance of acceptance at these 
trials ; when the idea of witchcraft had once been 
suggested all evidence was mentally arranged in ' 
syntaxes which should involve supernatural causation. 
Now Hume, writing some years after the date of the 
last trial for witchcraft, showed that all the ideas 
concerning cause and effect, which up to his time 
had been current, were "irrational," that is to say, 
confused and unintelligible ; still more confused must 
have been the ideas of those who imagined that they 
could distinguish between natural and supernatural 
causes. This indicates clearly enough why their 
proofs of witchcraft cannot be accepted as true for 
us. A complete demonstration of the truth of 
these general statements could be obtained only by 
examining a large number of trials; a single specimen 
must suffice here, but it is fair to suppose that a 
state trial, presided over by the eminent judge Sir 
Matthew Hale, would not be an unfavourable sample 
of the bulk, especially as its date was 1665, long after 
the grosser darkness of the Middle Ages had passed 
away, and only about fifty years before trials for 
witchcraft became obsolete. 

Two women were accused of having bewitched 
young children, and the main points of the evidence 
were as follows : — There had been a quarrel between 
the prisoners and the parents of the children, in con- 
sequence of which the former had uttered threats. 

E 
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Thereafter the children had fits, and during these 
cried out the name of the prisoners ; they also 
vomited crooked pins. They could not pronounce 
the words " Lord/' '^ Jesus/' or " Christ " in reading, 
but when they came to ^^ Satan"" or ^' Devil," they 
cried, "That bites, but makes me speak it right 
well." One of the children was suckled by one of 
the accused ; the child fell into a swoon, and out of its 
blanket came a great toad, which exploded in the fire 
like gunpowder ; immediately afterwards the accused 
was seen sitting at home maimed and scorched. By 
way of experiment the children were made to touch 
the prisoners and others in court, and their behp^viour 
was such that many in the court openly declared 
that they thought the children were impostors. The 
medical expert witness (Sir Thomas Browne) said that 
the fits were natural, "though heightened to great 
excess by the sublety of the devil co-operating with 
the witches." Here one would say the direct line of 
thought was obvious : a village quarrel, arousing a 
desire to injure the prisoners ; spiteful parents teach- 
ing their children to act ; children liable to real fits 
at some times, and able to simulate them at others ; 
crooked pins introduced among that which the 
children had vomited ; and, lastly, the toad incident 
invented, or rehearsed, when one of the prisoners 
was known to have injured herself. Yet the judge 
and jury preferred another train of ideas, for 
no apparent reason except that it involved the 
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supernatural. A farmer also swore that when his 
cart had on one occasion touched the house of one 
of the prisoners it overturned continually and they 
could not get it home ; a statement which may 
have been made in good faith, but which, to us, 
irresistibly suggests a drunken driver. The Court 
apparently put this also down to witchcraft. The 
other evidence was that the '' witches' mark" had 
been found on the women ; that they had the 
reputation of being witches, and that some of their 
relatives had been condemned as such. On this 
evidence the women were found guilty, and the 
record states that as soon as they were condemned 
the children recovered immediately. Even this did 
not avail to. save the prisoners, who were duly 
executed. From all which it would seem that 
although the scientific criterion has not been ex- 
plicitly recognised, yet its practical application has 
greatly increased, even in courts of law, during the 
last two centuries. 



/- ^- ^' •; , 




1 t 1 ' —i. 


',' 



J 



Printed by 
Casskll & Company, Limited, La Bri.le Sauvagk. 

London, E.C. 



Selectiona 



from 



Casselt & Compari y's 
pubUcatioiid« 



2 Selections from Cassell & Company* $ Publications, 



Iflustrated, Fine-Art^ and other Volumes* 



Admirable Lady Biddy Fa^e, The. 
By Frank Barrett. 3s. 6d. 

Adventures of Captain Horn, The. 
By Frank Stockton. 3s. 6d. 

Adventure, The World ot Cheap 
Edition. Illustrated with Stirring 
Pictures and i8 Coloured Plates. 
In Three Vols. 5s. each. 

Afield and Afloat. By Frank 
Stockton. 6s. 

Alloe of Old Vincennea. By 

Maurice Thompson. 6s. 

AmhasBador'B Adventure, The. By 
Allen Upward. 6s. 

An Bton Boy's Letters. By Nugent 
Bankes. 5s. 

Animals, Popular History of. By 
Henry Scherrbn, F.Z.S. With 
13 Coloured Plates and other Illus- 
trations. 6s. 

Army Business, The, and its London 
Office. By a Colonel in Business. 

IS. 

Art» Saored. With nearly 300 Full- 
page lUustrations and descriptive 
text In One Vol., 9s. 

Art, The Magazine of With ex- 
quisite Photogravures, a Series of 
Full-page Plates, and hundreds of 
Illustrations. Yearly Vol. , 21s. 

Artistic Anatomy. By Prof. M. 
Duval. Cheap Edition, 3s. 6d. 

Automobile, The : Its Construction 
and Managrement. Translated 
from Gerard Lavergne's " Manuel 
Thteretique et Pratique de L' Auto- 
mobile sur Route." With Additions 
and New Illustrations. Revised 
and Edited by Paul N. Hasluck. 
los. 6d. net. 

Avenger of Blood, Theb By J. 
MacLaren Cobban. 3s. 6d. 

Awkward Squads, The, and other 
Ulster Stories. By Shan F< 
Bullock. 3s. 6d. 

Ballads and Songs. By William 
Makepeace Thackeray. With 
Original Illustrations. 6s. 

Barher, Charles Burton, The Works 
of With 41 Plates and Portraits, 
and Introduction by Harry 
FURNISS. Cheap Edition, 7s. 6d. 



Behind the Scenes in the Transvaal. 

By D. Mackay Wilson. 7s. 6d. 

Berry, D.D., Rev. C. A., Life of. By 
thi Rev. J. S. Drummond. With 
Portrait, 6s. 

Birds, Our Rarer Bzitish Breeding : 
Their Nests, Eggs, and Breeding 
Haunts. By R. Kearton, F.Z.S. 
With about 70 Illustrations from 
Photographs by C. Kearton. 
7S. 6d. 

Bitter Heritage, A. By J. Bloun- 
delle-Burton. 6s. 

Black Arrow, The. By R. L. 

Stevenson. 6s. Popular Edition, 
3s. 6d. 

Boer War, Cassell's Illustrated 
History of the. 7s. 6d. 

Britain's Roll of Glory; or. The 
Victoria Gross, its Heroes and 
their Valour. By D. H. Parry. 
Illustrated. Cheap Edition. 3s. 6d. 

Britain's Sea-Kings and Sea-Fights. 
Profusely Illustrated. Complete 
Volume. 7s. 6d. 

British Ballads. With 300 Original 
Illustrations. Cheap Edition. - Two 
Vols, in One. Cloth, 7s. 6d. 

British Battles on Lsthd and Sea. 
By James Grant. With about 
800 Illustrations. Cheap Edition. 
In Four Vols. , 3s. 6d. each. 

British Sculpture and Scolptors of 
To-day. By M. H. Spielmann. 
Illustrated. Paper covers, 5s. net ; 
cloth, 7s. 6d. net. 

Building World. Half-Yearly Vols. , 
4s. 6d. each. 

By a Hair's Breadth. By Headon 
Hill. 3s. 6d. 

Campaign Pictures of the War in 
South Africa (1399-1900). Letters 
firom the Front. By A. G. Hales. 
6s. 

Canaries and Cage-Birds, The Illus- 
trated Book of. With 56 Facsimile 
Coloured Plates, 35s. ; Half-morocco, 

Oassell'i Magailne. Half-Yearly 
Volume, 5s.; Yearly Volume, 8s. 



Selections from Cassell ^ Company s Publications, 3 



Ofttliedrals, Abbesrs, and Churches 
of England and Wales. Descrip- 
tive, Historical, Pictorial. Popular 
Edition, Two Vols., 12s. the set. 

Catriona. By R. L. Stevenson. 
6s. Papular Edition. 3s. 6d. 

caiinese Crisis, The Story of the. 
By Alexis Krausse. 33. 6d. 

Chinese Pictures. Notes on Photo- 
graphs made in China. By Mrs. 
Bishop, F.R.G.S. (Isabella Bird) 
With 60 Illustrations from Photo- 
graphs by the Author. 3s. 6d. 

Chinese Porcelain. By Cosmo Monk- 
house. Illustrated. 30s. net. This 
Edition is limited to 1,000 copies. 

Chums. The Illustrated Paper for 
Boys. Yearly Volume, 8s. 

Civil Service, Guide to Employment 
in the. Entirely New Edition, 
Paper, is.; cloth, is. 6d. 

Clinical Manuals for Practitioners 
and Students of Medicine. A List 
of Volumes forwarded post free on 
application to the Publishers. 

Cl3rde, Cassell's Pictorial Guide to 
the. With II Coloured Plates, 
18 Maps, and other Illustrations. 
Paper covers, 6d.; cloth, is. 

Colour. By Prof. A. H. Church. 
With Coloured Plates. 3s. 6d. 

Conning Tower, In a; or,HowItook 
H.M.S. "Majestic" into Action. 
By H. O. Arnold- FoRSTER, M.A. 
Cheap Edition. Illustrated, 6d.; 
cloth, IS. 

.Cookery, Cassell's Dictionary of: 
With about 9,000 Recipes. 55. 

Cookery for Common Allment3. is. 

Cookery, a Tear's. By Phyllis 
Browne. Cheap Edition, is. 

Cookoy Book, Cassell's UniversaL 
By Lizzie Heritage. With 12 
Coloured Plates and other Illus- 
trations. 6s. 

Cookery, OasseU's Shilling:. Limp 
cloth, IS. 

Cookery, Vegretariaa. By A. G. 

Payne. Cheap Edition, is. 
Cooking hy Gas, The Art of. By 

Marie J. Sugg. Illustrated. 2s. 
Copyright in Books, The Law and 

History of. By Augustine Bir- 

rell, M.P. 38. 6d. net. 



Countries of the World, The. By 
Robert Brown, M.A., F.L.S., 
&c. Cheap Edition. lUustrated. 
In Six Vols. 6s. each. 

Cupid's Garden. By Ellen Thor- 
neycroft FoWLtR. 3s. 6d. 

CydopsBdia, Cassell's Concise. With 
about 600 Illustrations. 55. 

Cyclopaedia, Cassell's Miniature. 

Containing 30,000 subjects. Cheap 
and Revised Edition. Limp cloth. 
IS.; cloth gilt, IS. 6d. 

Dainty Breakfasts, The Dictionary 
of. By Phyllis Browne, is. 

Dajte in Paradise, With : Reading 
from the "Paradise." By Rose 
E. Selfe. 6 Illustrations. 2s. 

"Death or Glory Boys," The. The 
Story of the i7»h Lancers. By 
D. H. Parry. 6s. 

Dog, Illustrated Book of the. By 

Vero Shaw, B.A. With 28 Col- 
oured Plates. Cloth bevelled, 35s. • 
half-morocco, 45s. ' 

Doings of Raffles Haw, The. By 

A. Conan Doyle. 3s. 6d. 
Dor6 Bible, The. With 200 FuU- 
page Illustrations by DoRfi. 15s. 

Dor6 Don Quixote, .The. With 
about 400 Illustrations by Gus- 
tave Dore. Cheap EdUion, 

Cloth, los. 6d. 

Dor< Gallery, The. With 250 Illus- 
trations by Dor 6. 42s. 

Dora's Dante's Inferno. Ilhistrated 
by GusTAVE Dor£ Large 4to 
Edition, cloth gih, 21s. 

Dora's Dante's Purgatory and Para- 
dise. Illustrated by Gustave DoRi. 
Cheap Edition. 7s. 6d. 

Dora's MUton's Paradise Lost lUus- 
trated by DoRi. 410, 21s. Popular 
Edition, Cloth or buckram, 7s. 6d. 
Cheap Edition. In One Vol. , 12s. 6d. 

Earth's Beginning, The. By Sir 
Robert Ball, LL.D. Illustrated. 
7s. 6d. 

Baxth, Our, and ito Story. By Dr. 
Robert Brown, F.L.S. With 
Coloured Plates and numerous En- 
gravings. Cheap BdiHon^ 3 Vols., 
5s. each. 



4 Selections from Cassell &* Company s Publications, 



Egypt: Desoriptiye, Historical, and 
Picturesque. By Prof. G. Ebers. 
With 800 Original Engravings. 
Popular Edition, In Two Vols. 42s. 

Electric Current, The. How Pro- 
duced and How Used. By R. 
MULLINEUX Walmsley, D.SGt, 
&c. Illustrated. los. 6d. 

Electricity in the Service of Blan. 

Illustrated. Cheaper Edition. 7s. 6d. 

Electricity, Practical. By Prof. W. 
E. Ayrton, F.R.S. Entirely New 
and Enlarged Edition, completely 
re-written. 9s. 

England and Wales, Pictorial With 
upwards of 320 beautiful Illustrations 
prepared from copyright photo- 
graphs. 9s. 

England, A History ot From the 
Lsmding of Julius Caesar to the 
Present Day. By H. O. Arnold- 
FORSTER, M.A. Fully Illustrated. 
5s. Cloth gilt, gilt edges, 6s. 6d. 

English Dictionary, Cassell'a Giving 
Definitions of more than 100,000 
Words and Phrases. Cheap Edition, 
3s. 6d. 

TitigHHh History, The Dictionary ot 
Edited by Sidney Low, B.A., and 
Prof. F. S. Pulling, M.A. New 
Edition, ^^, 6d. 

English Literature, Morley's First 
Sketch o£ Revised Edition. 
7s. 6d. 

English Literature, The Story ot 

By Anna Buckland. 3s. 6d. 

English Writers. By Prof. Henry 
MORLKY, Vols. I. to XI., 5s. each. 

Familiar Butterflies and Moths. 
By W. F. KiKBY, F.L.S. With 
18 Coloured Plates. 6s. 

Family Doctor, Cassell'a By A 

Medical Man. Illustrated. 6s. 

Family Lawyer, Cassell's. An En- 
tirely New and Original Work. By 
A Barrister-at-Law. ios. 6d. 

Father Stafford. By Anthony 
Hope. 3s. 6d. 

Field Hospital, The Tale of a. By 

SirFREDERICKTREVES, K.C. V.O., 

F.R.C.S. With 14 Illustrations. 6s. 

Field Naturalist's Handbook, The. 
By the Revs. J. G. Wood and 
Theodore Wood. Cheap Edi- 
tion, 2s. 6d. 



Figuier's Popular Sdentiflo Works. 

Illustrated. 3s. 6d. each. 
THE HuiCAN Rack. 
Mammalia. 
THE Ocean World. 
The insect World. 
Reptiles and Birds. 
The World before the Dblugb. 
the Vegetable world. 

Franco-German War, Cassell's His- 
tory of the. Complete in Two 
Vols. Containing about 500 Illus- 
trations. Cheap Edition. 6s. each. 

From the Memoirs of a Minister of 
France. By Stanley Weyman. 
3s. 6d. 

Fruit Growing, Pictorial PractioaL 

By W. P. Wright. Illustrated. 
Paper covers, is. Cloth, is. 6d. 

Gardening, Pictorial PractioaL By 
W. P. Wright. With upwards 
of 140 Illustrations. Paper covers, 
'IS. Clotli, IS. 6d. 

Garden Flowers, Familiar. With 
200 Full -page Coloured Plates. 
Cheap Edition. In Five Vols., 
3s. 6d. each. By Prof. F. Edward 
HuLME, F.L.S., F.S.A.' 

Gardener, The. Yearly Volume. Pro- 
fusely lUustrated. 7s. 6d. 

Gazetteer of Great Britain and Ire- 
land, Cassell's. With numerous 
Illustrations and 6b Maps. Six 
Vols., 5s. each. 

Garden of Swords, The. By Max 
Pemberton. 6s. 

Giant's Gate, The. By Max Pem- 
berton. 6s. 

Girl at Cohhurst, The. By Frank 
Stockton. 3s. 6d. 

Gladstone, William Ewart, The life 

of. Edited by Sir Wemyss Reid. 
Illustrated. 7s. 6d. Superior 
Edition, in Two Vols. 9s. 

Gleanings from Popular Authors. 
Illustrated. Cheap Edition. 3s. 6d. 

Gun and its Development^ Theu 
By W. W. Greener. With 500 
Illustrations. Entirely New EdU 
tion. IOS. 6d. 

Gun-Boom Ditty Box, A. By G. 
Stewart Bowles. With a Pre- 
face by Rear - Admiral Lonl 
Charles Beresford, M.P. 2s. 

Heavens, The Story of the. By Sir 
Robert Ball, LL.D. Wi^ 
Coloured Plates. Popular Editi^m. 
los. 6d. 



Selections from Cassell & Company s Publications. 5 



Heroes of Britain in Peace and 
War. With 300 Original Illustra- 
tions. Cheap Edition, Complete 
in One VoL 3s. 6d. 

Higjiway of Sorrow, The. By 

Hesba Stretton. 3s. 6d. 

Hispaniola Plate, The. By J. 
Bloundelle- Burton. 3s. 6d. 

History, A Foot-Note to. Eight Years 
of Trouble in Samoa. By Robert 
Louis Stevenson. 6s. 

Houghton, Lord : The Life, Letters, 
and Friendships of Bichard 
MonCkton Milnes, First Lord 
Honghton. By Sir Wemvss Reid. 
In Two Vols. , with Two Portraits. 
32s. 

Hygiene and Public Health. By 
B. Arthur Whitelegge, M.D. 
7s. 6d. 

la : A Love Story. By A. T. 

Quiller-Couch (Q). 3s. 6d. 

Impregnable City, The. By Max 
Pkmberton. 3s. 6d. 

India, Cassell's History of. In One 

Vol. Cheap Edition. Illustrated. 
7s. 6d. 

In Royal Purple. By William 
Pigott. 6s. 

Iron Pirate, The. By Max Pem- 
berton. 3s. 6d. People's Edition, 
6d. 

Kidnapped. By R. L. Stevenson. 

3s. 6d. People's Edition, 6d. 
Kilogram, The Coming of the ; or. 

The Battle of the Standards. By 

H. O. Arnold-Forster, M.A. 

Illustrated. Cheap Edition, 6d. 

King Solomon's Mines. By H. 

Rider Haggard. Ilhistraied. 
3s. 6d. People's Edition, 6d. 

King's Hussar, A. By H. Compton. 
3s. 6d. 

Kronstadt By Max Pemberton. 
6s. 

Ladies' Physician, The. By A 

London Physician. 3s. 6d. 

Laird's Luck, and other Fireside 
Tales. By A. T. QuiLLER-CoucH 
(Q). 6s. 

Landels, D.D., William. A Memoir. 
By his Son, the Rev. Thomas D. 
Landbls, M.A. With Portrait. 
6f. 



Landscape Painting in Water- 
Colour. By J. MacWhirter, 
R.A. With 23 Co'oured Plates. 

Lepidus the Centurion : A Roman 
of To-day. By Edwin Lester 
Arnold. 6s. 

Letts's Diaries and other Time- 
saying Publications published 
exclusively by Cassell & Com- 
pany. {A list free on application,) 

life of Lives : Further Studies in 
the Life of Christ By Dean 
Farrar. 15s. 

List Ye Landsmen t By W. Clark 
Russell. 3s. 6d. 

Little Hugfuenot The. By Max 
Pemberton. New Edition. is.6d. 

littte Minister, The. By J. M. 

Barrie. 6s. 
Little Noyice, The. By Alix King. 

6s. 
Little Squire, The. By Mrs. Henry 

de la Pasture. 3s. 6d. 

London Afternoons.. By Rev. W. 
J. Loftie, F.S.A. Illustrated, 
los. 6d. net. 

London, Cassell's Guide to. Illus- 
trated. New Edition, 6d. ; cloth, 

IS. 

London, Greater. Two Vols. With 
about 400 Illustrations. Cheap 
Edition, 4s. 6d. each. 

London, Old and New. Six Vols. 

With about 1,200 Illustrations and 

Maps. Cheap Edition, 4s. 6d. 

each. 
Loyeday. By A. E. Wickham. 

3s. 6d. 
Man in Black, The. By Stanley 

Weyman. 3s. 6d. 

Man of Millions, A. By Samuel 
Keightley, LL.D. 6s. 

Marine Painting in Water-Colour. 

By W. L. Wyllie, A.R.A. With 
24 Coloured Plates. 5s. 

Masque of Dasrs, A. With 40 pages 
of Designs in Colour by Walter 
Crane. 6s. 

Master of Ballantrae. By R. L. 
Stevenson. 6s. Popular Edition, 
3s. 6d. 

Mechanics, Cassell's Oyolopssdia ol 
Edited by Paul N. Hasluck. 
With upwards of i,soo Illustra- 
tions. 7S. 6d. 



6 Sekctions from Cassell 6f* Company s Publications:. 



Medicine, Manuals for Students o£ 

{A list forwarded pos' free. ) 

Military Forces of the Crown. 
Their Organisation and Equip- 
ment. By Colonel W. H. Daniel. 
Illustrated. 5s. 

Modem Europe, A History of. By 
C. A. Fyffe, M.A. Cheap Edition, 
10s. 6d. Library Edition. Illus- 
trated. Three Vols. 7s. 6d, each. 

Mrs. Cliff's Tacht. By Frank 
Stockton. 3s. 6d, 

Music, Illustrated History of. By 

Emil Naumann. Edited by the 
Rev. Sir F. A. GoRE Ouseley, 
Bart, Illustrated. Cheap Edition, 
Two Vols. 18s. 

My Lord Duke. By E. W. Hornung. 
3s. 6d. 

National Gallery, The. Edited by 
Sir E. J. PoYNTER, P.R.A. Illus- 
trating every Picture in the National 

Gallery. In Three Vols. £t^ 14s. 
the set, net 

National Gallery Catalogrne. Pro- 
fusely Illustrated. 6d. net. 

National Library, CassellU 3d. 
and 6d. List post free on appli- 
cation. 

National Portrait Gallery. Edited 
by Lionel Cust, M.A., F.S.A. 
Illustrating every picure in the 
National Portrait Gallery. Two 
Vols. £6 6s. net. 

Natural History, Cassell's Concise. 
By E. Perceval Wright, M.A., 
M.D., F.L.S. With several Hun- 
dred Illustrations. 7s. 6d. 

Natural History, Cassell's. Cheap 
Edition. With about 2,000 Illus- 
trations. In Three Double Vols. 
6s. each. 

Nature and a Camera, Witli. By 
Richard Kearton, F.Z.S. With 
Frontispiece, and 180 Pictures from 
Photographs by C. Kearton. 21s. 

Nature's Wonder Workers.. By 
Kate R. Lovell. Illustrated. 
2s. 6d. 

New Far East, The. By Arthur 
DidST. Illustrated. Cheap Edition, 
6s. 



North-West Passage, by Land, The. 

By Lord Milton and Dr. 
Cheadle. Cheap Edition. 2s. 
Old Fires and Profitable Ghosts. 
By A. T. QuiLLER-CoucH (Q). 6s. 

Optics. By Professors Galbraith 
and Haughton. Entirely New 
and Enlarged Edition. Illustrated. 
2S. 6d. 

Our Bird Friends. By R. Kearton, 
F.Z.S. With loo Illustrations from 
Photographs by C. Kearton. 5s. 

Our Own Country. With 1,200 
Illustrations. Cheap Edition. Three 
Double Vols. 5s. each. 

Oxford, Reminiscences of. By the 
Rev. ^y. TucKWELL, M.A. With 
16 Full-page Illustrations. 9s. 

Painting, Practical Guides to. With 

Coloured Plates : — 
China Painting. 5s. 
elementary flower painting. 3s. 
neutral tint. 55. 

Flowers, and how to Paint them . jb. 
MacWhirter's Manual of Oil Paint- 
ing, as. 6d. 
Landscape Painting in Water-colour. 

Wyllie'S Marine Painting in Wati r 
Colour. 

Paris, Cassell's Illustrated Guide to. 

Paper, 6d.; cloth, is. 

Passing of The Dragon, The. By 
F. Jay Ceagh. is. 

Peel, Sir R. By Lord Rosebert. 

25. 6d. 

Penny Magaiine, The New. With 
about 650 Illustrations. In Quarter- 
ly Volumes. 2S. 6d. each. 

Peoples of the World, The. By Dr. 

Robert Brown. In Six Vols. 
Illustrated. 3s. 6d. each. 

Peril and Patriotism. True Tales 
of Heroic Deeds and Startling: 
Adventures. Two Vols, in One. 5s. 

Personal Recollections. By H. 
Sutherland Edwards. 7s. 6d. 

Phrase and Fable, Dr. Brewer's 
Dictionary of. New and Enlarged 
Edition. los. 6d. Also in half- 
morocco. Two Vols., 15s. 

Picturesque America. In Four Vols. . 
with 48 Steel Plates and 800 W.ood 
Engravings. £1^ 12s. the set. 
Popular Edition. i8s. each. 

Picturesque Canada. With 600 
Original Illustrations. Two Vols. 
;£ 9 9s. the set 
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Pictoresqae Europe. Popular Edi- 
tion, in Five Vols. Each con- 
taining 13 Litho Plates and nearly 
200 Illustrations. 6s. each. Vols. 
I. and II., The British Isles ; Vols. 
III., IV., and v., The Continent. 
Vols. I. and II., bound together, 
are issued at los. 6d. 

Pictoresqae Hediterranean, The. 

With Magnificent Illustrations by 
the leading Artists of the Day. 
Complete in Two Vols. £2, 2s. 
each. 

PlC^eons, FiQton's Book of. Edited 
by Lewis Wright. Revised, En- 
ku-ged, and Supplemented by the 
Rev. W. F. LUMLEY. With 50 
Full-page Illustrations. Popular 
Edition. los, 6d. Original Edi- 
tion, with 50 Coloured Plates and 
numerous Wood Engravings. 21s. 

Planet, The Story of Our. By Prof. 
Bonny, F.R.S. With Coloured 
Plates and Maps and about 100 
Illustrations. Cheap Editidn, 7s. 6d. 

Playfair^yon, First Lord Plasrfair 
of St. Andrews, Memoirs and Cor- 
respondence ol By Sir Wemyss 
Re ID. With Two Portraits. Cheap 
Edition. 7s. 6d. 

Playthings and Parodies. By Barry 
Pain. 3s. 6d.. 

Pomona's Ttavels, By Frank 
Stockton. 3s. 6d. 

Potsherda By Mrs. Henry Birch- 
enough. 6s. 

Poultry, The Book of. By Lewis 
Wright. Popular Edition. ios.6d. 

Poultry, The Illustrated Book of. 
By Lewis Wright. With 50 
Coloured Plates. New Edition in 
Preparation, 

Poultry Keeper, The PractlcaL By 
Lewis Wright. With Eight 
Coloured Plates, and numerous 
Illustrations in Text. New and 
Enlarged Edition. 3s. 6d. 

Puritan's Wife, A. By Max Pem- 
berton. 6s. 

Q*s Works. 5s. each. 

•DEAD Man's rock. Also PfpUs BiiHmt 

6d. 
•Thb Splbndio Spuk. 

• Abo at siL id. 



Q 8 Works {continued) : 
thb Astonishing History op Troy 

Town. 
"I Saw Thrbb Ships," and other Wintor'a 

Tales. 

Noughts and Crossrs. 
The Dblbctablb duchy. 
Wandbring Hbath. 

Queen's Empire, The. Containing 
nearly 700 Splendid full-page Illus- 
trations. Complete in Two Vols. 
9s. each. 

Queen's London, The. Containing 
nearly 500 Exquisite Views of Lon- 
don and its Environs. Enlarged 
Edition. los. 6d. 

Queen Victoria. A Personal Sketch. 
By Mrs. Oliphant. With Three 
Rembrandt Plates and other Illus- 
trations. 3s. 6d. Abo 5s., half- 
morocco. 

Queen Victoria. Her Life in Por- 
traits. 6d. net Cloth, is. net. 

Babbit-Keeper, The Practical. By 

"CUNICULUS," assisted by Eminent 
Fanciers. Witfi Illustrations. 3s. 6d. 

Bailway Guides, Official. Withlllus- 

trations, Maps, &c Price is. each ; 

or in Cloth, is. 6d. each. 

London and North wbstbrn railway. 

Grbat Wbstbrn railway. 

Midland Railway, 

Grbat Northbrn railwav. 

Grbat eastern railway. 

London and south western Railway. 

LONDON, Brighton and south coast 

RAILWAY. 

South Eastbrn and Chatham r \ ilway. 

Red Terror, The. A Story of the 
Paris Commune. By Edward 
King. 3s. 6d. 

Refiner's Plre, The. By Mrs. Hock- 
LiFFE. 3s. 6d. 

Rivers of Oreat Britain : Descriptire, 

Historical, Pictorial. * 

rivers of the South and west coasts. 

4as. 
Thb royal River : The Thames, from 

Source to Sea. x6s. 
RIVERS OF THE EAST COAST. Po/ular 

BdifioH, t6s. 

Robinson Crusoe, Cassell's Fine-Art 
Edition. Cheap Edition, 3s. 6d. 

Rogue's March, The. By E. W. 

HORNUNG. 3s. 6d. 

Roxane. By Lours Creswickb. 6s. 

Royal Academy Pictures. Annual 
Volume. Containing 5 Rembrandt 
Photogravure Plates. 7%. 6d. 
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Buakin, Jolm: A Sketch of His Life, 
His Work, and His Opinions, witb 
Personal Reminiscencea By M. 

H. Spielmann. 5s. 

Ro&so-Turkisli War, Cassell's His- 
tory ot With about 500 illus- 
trations. Ntw Edition, Two Vols., 
9s. each. 

Saturday Journal, Cassell's. Yearly 
Volume, cloth, 7s. 6d. 

Scales of Heaven, The. Narratiye, 
Legendary and Meditatiye. With 
a few Sonnets. By the Rev. Fred- 
erick Langbridge. 5s. 

Science Series, The Century. Con- 
sisting of Biographies of Eminent 
Scientific Men of the present Cen- 
tury. Edited by Sir Henry RoscoE, 
D.C.L., F.R.S. Crown 8vo. New 
Edition, 2S. 6d. each. 

John Dalton and the Rise op Modern 

CHEMISTRY. By Sir Heniy E. Roscoe. 

F.R.S. 
MAJOR RENNELL, F.R.S., AND THE RISE 

OP ENGLISH Geography. By Sir Clements 

R. Markham. C.B., F.R.S, 

JUSTUS Von Liebig: His Life and 

Work. By W. a. Shenstone. F.I.C. 

THE IIBRSCHELS AND MODERN ASTRO- 
NOMY. By Miss Agnes M. Clerks. 

CHARLFS LYELL AND MODERN GEOLOGY. 
By Professor T. G. Bonney, F.R.S. 

J. CLERK MAXWELL AND MODERN PHYSICS. 
By R. T. Glazebrook, F.R.S. 

HUMPHRY DAVY, POET AND PHILOSOPHER. 
By T. E. Thorpe, F.R.S. 

CHARLES DARWIN AND THE THEORY OF 
NATURAL SELECTION. By Edward P. 
Poulton, M. A., F.R.S. 

PASTEUR. By Percy Frankland, Ph.D. {Wiirz- 
bui|:), B.Sc. (Lond.), and Mrs. Percy Frank- 
land. 

Michael Faraday t His Life and Work. 
By Professor SHvanus P. Thompson, F.R.S. 

Science for AIL Edited by Dr. 

Robert Brown. Cheap Edition. 

In Five Vols. 3s. 6d. each. 
Sea, The Story of the. Edited by Q. 

Illustrated. In Two Vols. 9s. each. 

Cheap Edition. 5s. each. 

Sea Wtilyes, The. By Max Pem- 
BERTON. 3s. 6d. People's Edi- 
tion. 6d. 

Sentimental Tommy. By J. M. 

* Barrie. Illustrated. 6s. 

Shaftesbury, The Seventh Earl of; 
E.G., The Life and Work of. By 
Edwin Hodder. Cheap Edition. 
3s. 6d. 

Shakespeare, The Flays of. Edited 
by Professor Henry Morley. 
Cfomplete in Thirteen Vols., doth, 
ais. ; also 99 Vols., doth, in box. 



Shakespeare, National library Ed- 
ition. 37 Vols. leather, is.6d.net 
each. 

Shakespaare, The England Of. New 
Edition. By E. Goadby. With 
Full-page Illustrations, ss. 6d. 

Shakspere, The Leopold. With 400 
Illustrations. Cheap Edition, 3s. 6d. 
Cloth gilt, gilt edges, 5s. ; roxburgh, 
7s. 6d. 

Shakspere, The RoyaL With 50 
Full-page Illustrations. Comple'e 
in Three Vols. 3s. 6d. each. 

Shaw, Alfred, Cricketer: His Career 
and Reminiscences. Recorded by 
A. W. PULLEN. With a Statist- 
ical Chapter by Alfred J. Gaston. 
Illustrated. 2s. 6d. 

Shellback, The: At Sea in tno 
'Sixties. By Alec J. Boyd. 6s. 

Ship of Stars, The. By A. T. 

QUILLER-COUCH (Q). 6s. 

Shop," **The: The Story of the 
Boyal MiUtary Academy. By 
Captain Guggisberg, R.E. With 
16 Full - page Coloured Plates. 
I2S. 6d. net. 

Sights and Scenes in Oxford City 
and University. With 100 Illus- 
trations after Original Photographs. 

SIS. 

Social England. A Record of the 
Progress of the People. By various 
Writers. Edited by the late H. D. 
Traill, D.C.L. New Illustrated 
Edition, to be completed in Six 
Vols. Vol. I., I2S. net 

Soldier of the King, A. By Dora 
M. Jones. 6s. 

Some Persons Unknown. By E. W. 
Hornung. 3s. 6d, 

Songs of Near and Far Away. By 
E. Richardson. With numerous 
Coloured and other Illustrations. 6s. 

Spectre Oold. By Hbadon Hill. 
3s. 6d. 

Splendid Spnr, The. By A. T. 
Quiller-Couch (Q). 3s. 6d. 

Sports and Pasmbes, Cassell's 
Complete Book ot Cheap Edition, 
WiUi more than 900 Illustrations.* 
Medium 8vo, 992 pages, cloth, 3s. 6d. 

Standard Library, Cassell's. Pop- 
ular Works by Great Authors of the 
Past. 12 Vols. IS. net each. 

Star-Land. By Sir Robert Bali.. 
LL.D. Illustrated. New and Bs^ 
larged EdiHam, 7s. 6d. 
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Story of Francis Gludde, The. By 

Stanley Weyman. 3s. 6d. 
Sun, The Btory of the. By Sir 
Robert Ball, LL.D. With Eight 
Coloured Plates and other Illus- 
trations. Cheap Edition, los. 6d. 

Technical Instruction. A Series of 

Practical Volumes. Edited by P. 

N. Hasluck. Illustrated. 2s. each. 

Vol. I. Practical Staircase jom- 

BRY. 
VoL II. PRACTICAL METAL PLATE 

WORK. 
Vol. III. PRACTICAL GAS FITTING. 

vol. iv. practical draughtsmen's 
Work. 

Tidal Thames, The. By Grant 
Allen. With India Proof Im- 
pressions of 20 magnificent Full- 
page Photogravure Plates, and with 
many other Illustrations in the Text 
after Original Drawings by W. L. 
Wyllie, A.R.A. New Edition, 
Cloth, 42i. net 

Tommy and Grizel. By J. M. Barrie. 
6s. 

Treasure Island. By R. L. Stevenson 
Cheap Illustrated Edition. 3s. 6d. 

"Unicode": The Universal Tele- 
graphic Phrase Book. Desk or 
Pocket Edition. 2s. 6d. 

Universal History, Cassell's lUns- 
trated. Four Volumes. 9s. each. 
Cheap Edition. 5s. each. 

Vanished Rival, A. By J. Bloun- 
. delle- Burton. 6s. 

Vizier of the Two-Homed Alex- 
ander, The. By Frank Stockton. 
3s. 6d. 

Vicat Cole, R.A, The Life and 
Paintings of. Illustrated. In Three 
Volumes. £'^ 3s. 

Wallace Collection in Hertford 
House, The. By M. H. Spiel- 

MANN. IS. 

Illtisttated Magfazines 

THE QUIVER. Monthly, 6d. 
GASSELL'S MAGAZINE. Monthly. 6d. 
THE NEW PENNY MAGAZINE. 

Weekly, id ; Monthly, 6d. 
LITTLE FOLKS. Monthly, 6d. 
THE MAGAZINE OF ART. Monthly, 

IS. 4d. 
TINY TOTS. For the Very Little 

Ones. ' Monthly, id. 

CASSELL & COMPANY, 



War Office, The, the Army, and the 
Empire. By H. O. Arnold- 
Forster, M.A. is. 

Wars of the 'Nineties, The. A 
History of the Warfare of the last 
Ten Years of the 19th Century. 
Profusely Illustrated. In One Vol. 
7s. 6d. 

Westminster Ahhey, Annals ot By 

E. T. Bradley ( Mrs. A. Murray 
Smith). Illustrated. Cheap Edition, 

2 IS, 

What Cheer I By W. Clark Rus- 
sell. 3s. 6d. 

White Shield, The. By Bertram 
MiTFORD. 3s. 6d. 

Whist,Encyclop8ddia of the Game of. 
By Sir William Cusack-Smith, 
Bart. 2S. 6d. 

Wild Flowers, Familiar. By Prof. 

F. Edward Hulme,F.L.S.,F.S. A. 
With 240 beautiful Coloured Plates. 
Cheap Edition, In Six Volum^. 

S5. 6d. each. 
d Life at Home : How to Study 
and Photograph It. % Richard 
Kearton, F.Z.S. Illustrated from 
Photographs by C. Kearton. 6s. 

Wit and Hmnonr, Gassell's New 
World of. Two Vols. 6s. each. 

Work. • The Illustrated Weekly 
Journal for Mechanics. Half- 
Yearly Vols. 4s. 6d. each. 

« Work " Handbooks. Practical 
Manuals prepared under the direc- 
tionofVxui. N. Hasluck, Editor 
of Work. Illustrated, is. each. 

World of Wonders. Illustrated. 
Cheap Edition Two Vols. 4s. 6d. 
each. 

Wrecker, The. By R. L. Stevenson 
and Lloyd Osbourne. 6s. Popu- 
lar Edition. 3s. 6d. 

Young Blood. By E. W. Hornung. 
3«;. 6d. 

and Practical Journals* 

CASSELL'S SATURDAY JOUBNAL. 

Weekly, id.; Monthly, 6d. 

CHUMS. The Paper for Boys, 
Weekly, id.; Monthly, 6d. 

WORK Weekly, id.; Monthly, 6d. 

BUILDING WORLD. Weekly, id.; 
Monthly, 6d. 

THE GARDENER. Weekly, id.; 
Monthly, 6d. 
LlMrrSB, Ltklgmh BM^ L mi mk 
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Bibles and Religious Works* 



Bible Biograpbles. Illus. is.6d. each. 
Thb story of Moses and Joshua. By 

the Rev. J. lelford. 
THE STORY OF THB J(7DGBS. By the RcT. 

J. Wycliffe Gedife. 
The Story op Samuel and Saul. By the 

RcT. D. C Tovey. 
THE Story of David. By the Rcr. J. wrd, 
THE STORY OF JOSEPH. Its LessoDS for 

To-day. By the Kev. George Baintoa. 

THE STORY OF JBSUS. In Verse. By J. R. 
Macduff, D.D. 

Ublo Commentary. Edited by 
Bishop Ellicott. Handy Volume 
Edition, suitable for school and 
general use. Vols, ft cm 2s. 6d. to 
3s. 6d. 

Bihld DietionaTy. Oassell's Ck>iLci8e. 
By the Rev. Robert Hunter, 
LL.D. Illustrated. 7s. 6d. 

Bible Stadent in tlieBritisliHuseiim, 
The. By the Rev. J. G. Kitchin, 
M.A. New and Revised Edition, 
IS. 4d. 

Bimyan, CasBell's niustrated. With 
300 Original Illustrations. Cheap 
Edition, 3s. 6d. 

Child's Bible, The. With 100 Illus- 
trations and Coloured Plates. New 
Edition, los. 6d. 

Cbild'8 life of Cbri8t» The. With 
300 Illustrations. 7s. 6d. 

Church of England, The. A History 
for the People. By the Very Rev. 
H. D. M. Spence, D.D., Dean of 
Gloucester. Illustrated. Complete 
in Four Vols. 6s. each. 

Church Reform in Spain and Portu- 
gal. By the Rev. H. E. Notes, 
D.D. Illustrated. 2s. 6d. 

A Bible Commentary for Kngliflh 
Readers. Edited by Bishop Elli- 
cott. With Contributions by 
eminent Scholars and Divines:-^ 

NEW TESTAMENT. Popular Edition, Uii« 
abridged. Three Vols. 6s. each. 

Old Testament. Popular BdiH0n, Ua- 
•bfU^vd. FIT* Vote. <s.eacli. 



I)or6 Bible. With 200 Full-page 
Illustrations by Gustave Dor6. 
Popular Edition, 155. 

Barly Christianity and Paganism. 
By the Rev. H. D. Spencb. Illus- 
trated. 21s. 

Early Days of Christianity, The. 
By the Very Rev. Dean Farrar, 
D.D., F.R.S. Library Edition, 
Two Vols., 24s. ; morocco, £^ 2s. 
Popular Edition, Complete .in 
One Volume. Cloth, gilt edges, 
7s. 6d. Cheap Edition. Cloth gilt, 
3s. 6d. ; paste grain, 5s. net 

Family Prasrer-Book, The. Edited 
by the Rev. Canon Garbett, 
M.A., and Rev. & Martin. With 
Full-page Illustrations. 7s. 6d. 

Gleanings after Haryest Studies 
and Sketches by the Rev. John R, 
Vernon, M.A. Illustrated. Cheap 
Edition, 3s. 6d. 

" Graven in the Rook." By the Rev. 
Dr. Samuel Kinns, F.R.A.S. 
Illustrated. Library Edition, Two 
Vols. 15s. 

" Heart Chords." A Series of Works 
by Eminent Divines, is. each. 
MY Comport in sorrow. B/ Hugh Mac- 

miUan, D.D. 

MY Bible. By the Right Rer. W. Boyd 
Carpenter, Bishop of Ripon; 

MY Father. Rv the Right ReT. Ashtaa 
Qxcnden, late Bishop of Montreal. 

MY WORK FOR Goa By the lU^t Rev. 

Bishop Cotterili. 

MY Emotional Lipb. By the Rev. Preb. 
Chadwick, D.D. 

MY Body. By the Rer. ProC W. G. Blaflcte. 
D.D. 

MY Growth in DrviNS Life. By the Rev. 
Prebd Reynolds. M.A. 

MY SOUL. By the Rev. P. B. Power. M.A. 
MY Herbaftbr. By the Very Re« 
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** Heart Chords " (continved) :— 

MY Aid to THB Divinb pF& By the Very 
Rev. Dean Boyle. 

My Sourcbs op STKBNCTM. Bv the Rer. 
E. E. Jenkfais, M.A.. Secretary of Wesleyan 
Mi^oiiary Society. 

Helps to Beliet Helpful Manuals 
on the Religious Difficulties of the 
Day. Edited by Canon Teign- 
mouth-Shorb. Cloth, is. each. 

MiRACLHSi By the Rev. Brownlow Msit- 

land, M.Aj 
THE AtonhmhnT. By William Connor 

Magee, D.D., late Arcbbbhop of York. 

Holy Land and the Bible. A Book 
of Scripture Illustratipns gathered 
in Palestine. By the Rev. Cun- 
ningham Gbtkie, D.D. Cheap 
Edition, 7s. 6d. Superior Edition* 
With 24 Plates. Cloth gilt, gilt 
edges, los. 6d. 

» 

Life of Cbristk The. By the Very 
Rev. Dean Farrar. Cheap 
Edition. With 16 FuU-page Plates. 
3s. 6d. Library Edition, Two 
Vols. Cloth, 243. ; morocco, 42s. 
^^g^ "^yP* Illustrated Edition, 
Cloth, full gilt, gilt edges, los. 6d. 
Popular Edition, With x6 FuU- 
page Plates. 7s. 6d. 

Life of Lives, The, Farther Studies 
in the Life of CQirist By Dean 
Farrar. 15s. 

Life and Work of the Redeemer. 
Illustrated. 6s. 

Matin and Vesper Bella Earlier 
and Later Collected Poems. 
(Chiefly Sacred). By J. R. Mac- 
duff, D.D. Two Vols. 7s. 6d. 
the set. 

Methodism, Side Lights on the 
Conflicts Ot During the Second 
Quarter of the Nineteenth Century, 
1827-1852. From the Notes of the 
late Rev. Joseph Fowler of the 
Debates of the Wesleyan Con- 
ference. Cloth, 8s. Popular Edi- 
tion, Unabridged. Cloth, 3s. 6d. 



Moses and Geology ; or, The Har- 
mony of the Bible with Science. 
By the Rev. Samuel Kinns, 
Ph.D., F.R.A.S. Illustrated. ios.6d. 
net 

Plain Introdnotions to the Books 
of tne Old Testament Edited by 
Bishop Ellicott. 3s. 6d. 

Plain Introductions to the Books 
of the New Testament Edited 
by Bishop Kllico'IT. 3s. 6d. 

Protestantism, The History of. 
By the Rev. J. A. Wylie, LL.D. 
Containing upwards of 600 Orig- 
inal Illustrations. Cheap Edition, 
Three Vols. 3s. 6d. each. 

Quiver Yearly Volume, The. With 
about 900 Original Illustrations. 



79, 



6d. 



St Paul, The Life and Work ot 
By the Very Rev. Dean Farrar. 
Cheap Edition, With 16 Full-page 
Plates, 3s. 6d. ; Cheap Illustrated 
Edition, 7s, 6d. ; Library Edition ^ 
Two Vols., 24s. or 42s. Illus- 
trated Edition, £1 is, or £z 2s. 
Popular Edition, 7s. 6d. 

"Six Hundred Years"; or. His- 
torical Sketches of Eminent Men 
and Women who have more or less 
come into contact with the Abbey 
and Church of Holy Trinity, 
Minories, from 1293 to 1893. With 
65 Illustrations. By the Vicar, the 
Rev. Dr. Samuel Kinns. 15s. 



(( 



Sunday,*' Its Origin, History, and 
Present Obligation. By the Ven. 
Archdeacon Hessey, D.C.L. Fifth 
Edition, 7s. 6d. 



12 Selections from Cassell &* Company* s Publications, 

Educational Works and Students' Manuals* 



Alpbabet^ Oassell'B PlctoriaX 2s. 

and 2S. 6d. 

Atlas, Oassell'B Popular. Contain- 
ing 24 Coloured Maps. is. 6d. 

Blackboard Drawing. By W. E. 

Sparkes. Illustrated. 5s. 

Book - Keeping. By Thbodore 
Tones. For Schools, as.; cloth, 3s. 
For the Million, 2s.; cloth, 3s. 
Books for Jones's System, ss. 

Chemistry, The Pahlic School By 

J. H. Anderson, M.A. 2s. 6d. 

Cassell's "Eyes and No Eyes" 
Series. By Arabella Buckley. 
With Coloured Plates and other 
Illustrations. Six Books. 4d. and 
6d. each. 

Cookery for Schools. By Lizzie 
Heritage. 6d. 

Pnlce Domnm. Rhymes and Songs 
for Children. Edited by John 
Farmer, Editor of '* Gaudeamus," 
&C. Old Notation and Word^, 5s. 

N.B.— The words of the Songs in "Dulce 
Domum " (with the Airs in both Tonic Sol-fa 
and Old Notation) can be had in Two Parts, 
6d, each. 

England, a History of. By H. O. 
Arnold - Forster, M.A. Illus- 
trated. 5s. 

Endid, Cassell's. Edited by Prof. 
Wallace, M.A. is. 

Experimental Geometry. By Paul 
Bert. Illustrated, is. 6d^ 

Founders of the Empire. A Bio- 
graphical Reading Book for School 
and Home. By Philip Gibbs. 
Illustrated, is. 8d. Cloth, 2s. 6d. 

French-English and English-French 
Dictionary. 3s. 6d. or 5s. 

Oandeamus. Songs for Colleges and 
Schools. Edited by John Farmer. 
SS, Words only, paper covers, 6d,; 
dotbt 9d« 



Geography: A Practical Method of 
Teaching. Book I., England and 
Wales, in Two Parts, 6d. each. 
Book II., Europe. By J. H. Over- 
ton, F.G.S.^ 6d. Tracing Book, 
containing 22 leaves, 2d. 

Gennan Dictionary, Cassell*& (Ger- 
man • EngUsh, English - German.) 
Cfuap Edition, Cloth, 3s. 6d. ; half- 

' morocco, 5s. 

Hand and Eye Training. By G. 
Ricks, B.Sc, Two Vols., with 16 
Coloured Plates in each. 6s. each. 

Hand and Eye Training. By Georgb 
Ricks, B.Sc, and Jos. Vaughan. 
Illustrated. Vol.1., Designing with 
Coloured Papers. Vol.11., Card- 
board Work. 2s. each. Vol. III., 
Colour Work and Design, 3s. 

Historical Cartoons, Cassell's Col- 
oured. Size 45 in. x 35 in. 2s. each. 
Mounted on Canvas and varnished, 
with Rollers, 5s. each. 

In Danger's Hour; or. Stout Hearts 
and Stirring Deeds. A Book of 
Adventures for School and Home. 
With Coloured Plates and other 
Illustrations. Cloth, is. 8d.; bevelled 
boards, 2s. 6d. 

Latin -English and English -Latin 
Dictionary. 3s. 6d. and 5s. 

Latin Primer, The First By Prof. 

POSTGATE. IS. 

Latin Primer, The Ne'rtr. By Prof. 
J. P. PosTGATE. Crown8vo.,2'!.6d. 

Latin Prose for Lower Forms. By 
M. A. Bayfield, M.A. 2s. 6d. 

Laws of Every-day Ufe. By H. O. 
Arnold- FoRSTER, M.A. is. 6d. 

Marlborough Books :— Arithmetic 
Examples, 3s. French Exercises, 
3s. 6d. French Grammar, 2s. 6d. 
German Grammar, 3s. 6d. 

Mechanics and Machine Design, 
Numerical Examples in Practical. 
By R. G. Blaine, M,K,*i' Revised 
and Enlarged. Illustrated. 2s. 6d. 

Mechanics, Applied. By J. Pb&ry, 
M.E.,D.Sc,&c. Illustrated. 7S.6d. 
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MeOhanics, Cassell's Cyclopndia ot 

Edited by P. N. Hasluck. 7s. 6d. 

Metric Cliarts, Gassell's Approved. 
Two Coloured Sheets, 42 in. by 
22^ in., illustrating by Designs 
and Explanations the Metric Sys- 
tem. IS. each. Mounted with 
Rollers, qs. each. The two in one 
with Rollers, 5s. each. 

Models and Xioxnmon Objects, How 
to Draw from. By W. E. Sparkes. 
Illustrated. 3s. 

Models, Conunoii Objects, and Casts 
of Ornament^ How to Shade from. 
By W. E. Sparkes. With 25 
Plates by the Author. 3s. 

Object Lessons from Nature. By 

. Prof. L. C. Mi ALL, F.L.S. Fully 
Illustrated. New and Enlarged 
Edition, Two VcIg., is. 6d. each. 

FliyBiology for Schools. By A. T. 
SCHOFiELD, M.D.,&c. Illustrated. 
Cloth, IS. gd. ; Three Parts, paper, 
5d. each ; or cloth limp, 6d. each. 

Poetry for Children, CasseU's. 6 
Books, id. each ; in One Vol., 6d, 

Popular Educator, Cassell's. With 
Coloured Plates and Maps, and 
other Illustrations, 8 Vols., 5s. 
each. 

Readers, CasseU's Classical, for 
School and Home. Illustrated. 
Vol. I. (for young children), is. 8d. ; 
Vol II. (boys and girls), 2s. 6d. 

Readers, CasseU's <* Belle Sauvage." 

An entirely New Series. Fully 
Illustrated. Strongly bound in cloth. 
{List on application.) 

Readers, CasseU's "Higher dasa" 

{List on application. ) 

Readers, CasseU's Readable. Illus- 
trated. {List on application.) 

Readers for Jnilont Schools, Col- 
oured. Three Books. 4d. each. 

Reader, The Citizen. By H. O. 
Arnold - Forster, M.A. Illus- 
trated. IS. 6d. Also a Scottish 
Edition, cloth, is. 6d. 

Reader, The Temperance. By J. 
Dennis Hird. is. or is. 6d. 



Readers, Geographical, CasseU'i 
New. Illustrated. (List on appli- 
cation.) 

Readers, The "Modem School" 
Geog^phical. {List on application. ) 

Readers, The "Modem School." 

Illustrated. {List on application. ) 

Reckoning, Howard's Art of. By C. 
Frusher Howard. Paper covers, 
IS. ; cloth, 2S. New Edition, 5s. 

Round the Empire. By G. R. 
Parkin. Fully Illustrated, is. 6d. 

R. H. S. Curvea By Prof. R. H. 
Smith. A Set of 23 Scaled Tem- 
plates, with Pamphlet, los. 6d. 

Shakspere's Plays for School Use. 

9 Books. Illustrated. 6d. each. 

Spelling, A Complete Manual o£ 
By J. D. Morell, LL.D. Cloth, 
IS. Cheap Edition, 6d. 

Spending and Saving : A Primer of 
Thrift By Alfred Pinhorn, 

IS. 

Technical Manuals, CasseU's. Illus- 
trated throughout Sixteen Books, 
from 2S. to 4s. 6d. (List on appli* 
cation.) 

Technical Educator, CasseU'a With 
Coloured Plates and Engravings. 
Complete in Six Volumes. 3s. 6d. 
each. 

Technology, Manuals o£ Edited by 
Prof. Ayrton, F.R.S., and Rich- 
ard Wormell, D. Sa, M.A. 
Illustrated throughout. Seven Books 
from 3s. 6d. to 5s. each. {List on 
application. ) 

Things New and Old; or. Stories 
from English History. By H. O. 
Arnold - Forster, M.A. Illus- 
trated. 7 Books from 9d. to is. 8d. 

This World of Ours. By H. O. 
Arnold - Forster, M.A. Illus- 
trated. Cheap Edition, 2S. 6d. 

Troubadour, The. Selections from 
English Verse. Edited and Anno- 
tated by Philip Gibbs. is. 6d. 

Young Citizen, The ; or, Lessons in 
our Laws. By H. F. Lester, B. A. 
Fully Illustrated, 2s. 6d. Also 
issued in Two Parts under the 
title of "I..cssons in Our Laws." 
IS. 6d. each. 
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Books for Young People. 



A Sunday Story-Book. By Maggie 
Browne. Illustrated. 3s. 6d. 

Animal Land for Little People. By 
S. H. Hamer. Illustrated, is. 6d. 

Beneath the Banner. Being Narra- 
tives of Noble Lives and B ave 
Deeds. By F. J. CROSS. lUus- 
tr^ited. Limp cloth, is. Cloth 
gilt, 38. 

Beyond the Blue Mountains. By 
L. T. Meade. 5s. 

Bo-Peep. A Book for the Little Ones. 
With Original Stories and Verses. 
Illustrated with Full-page Coloured 
Plates, and numerous Pictures in 
Colour. Yearly Volume. Picture 
Boards, 2s. 6d. ; doth, 3s. 6d. 

Oassell's Picture Stoiy Books. Each 
containing about Sixty Pages of 
Pictures and Stories, &c. 6d. each. 
AUNTiB's Stories. 

BIROIB'S STORY BOOK. 
Dbwdrop STORIBS. 
LITTLB CHIMBS. 

Good Morning I Ck>od Night I By 

F. T. Cross. Illustrated. Limp 

cloth, IS. ; or doth boards, gilt 
lettered, 2s. 

Heroes of Byery-day Life. By Laura 
Lane. Illustrated, as. 6d. 

•< Little Folks" Half-Tearly Volume. 

Containing 480 p.<ges, with Six 
Full-page Coloured Plates, and 
numerous other Pictures printed in 
Colour. Picture Boards, 3s. 6d. 
Cloth gilt, gilt edges, 5s. each. 

Little Mother Bunch. By Mrs. 
MOLESWORTH. Illustrated. 2s. 6d. 

Magic at Home. By Prof. Hoff- 
man. Illustrated. Qoth gilt, 
3s. 6d. 

Master Charlie. By C. S. Harri- 
SON and S. H. Hamer. Illus- 
trated. Coloured boards, is. 6d. 

Merry Girls of England. By L. T. 
Mbadb. 3s. 6d, 



Micky Magee's Menaererle ; or, 
Stiunge Animals and their 
Doings. By S. H. Hamer. With 
Eight Coloured Plates and other 
Illustrations by Harry B. Nbil- 
SON. IS. 6d. 

Notable Shipwrecks. Revised and 
Enlarges Edition, is. Illustrated 
Edition* 2s. 

Peter Piper's Peepshow. By S. H. 
Hamer. With Illustrations by H. 
B. Neilson and Lewis Baumer. 
IS. 6d. 

Pleasant Work for Busy Fingers. 
By Maggie Browne. Illustrated. 
2s. 6d. 

Strange Adventures in Dicky Bird 
Land. Stories told by Mother 
Birds to amuse their Chicks, 
and overheard by R. Kearton, 
F.Z.S. With Illustrations from 
Photographs by C. Kearton. 
Cloth, 3s. 6d. Cloth gilt, gilt 
edges, 5s. 

The Jungle School ; or. Dr. Jibber- 
Jabber Burchall's Academy. By 
S. H. Hamer. With Illustrations 
by H. B. Neilson. is. 6d. 

The Master of the Strong Hearts. 

A Story of Custer's Last Rally. 

^ E. S. Brooks. Illustrated. 

2S. 6d. 
The " Victoria *' Painting Book for 

Little Folks. Illustrated, is. 

•* Tiny Tots " Annual Volume. 
Boards, is. 4d. Cloth, is. 6d. 

Topsy Turvy Tales. By S. H. 
Hamer With Illustrations by 
Harry B. Neilson. is. 6d. 

Two Old Ladies, Two Foolish Fairic a, 
and a Tom Oat. The Surprising 
Adventures of Tuppy and Tue. A 
New Fairy Story. By Maggib 
Browne. With Four Coloured 
Plates and other Illustrations. 
3s. 6d. 

Whys and Other Whsrs ; or, Onrions 
Creatures and Their Tales. By 
S. H. Hamer and Harry eC 
Neilson. Paper boards, as. 6d« 
Cloth, 3s. 6d. 



J 
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OABSELL'S SHILLING 8T0R7 BOOKS. 

Interesting^ Stories. 



All Illustrated, and containing 



A Pair of Pkimkoses. 
Ella's Golden Year. 
LiTTLB Queen Mab. 



The Heiress of Wy vern Court. 
Their Road to Fortune, 
Won by Gentleness. 



GASSELL'S EIGHTEENFENNT STORY BOOKS. Illustrated. 



All in a Castle Fair. 
By Land and Sea, 
Clare Linton's Friend. 
Dolly's Golden Slippers. 
Her Wilful Way, 



In the Days of King Georgb. 
On Board the Esmeralda. 
The Bravest of the Brave. 
To School and Away. 



BOOKS BY EDWARD S. ELUS. 

Astray in the Forest. 
Captured by Indians. 
Red Feather. A Tale of the 
American Frontier. 



Illustrated. Cloth, zs. 6d. each. 

The Boy Hunters op Ken- 
tucky. 
The Daughter of the Chieftain, 
Wolf Ear the Indian. 



GASSELL'S TWO-SHILLING STORY 

A Self-willed Family. 
Daisy's Dilemmas. 
Fluffy and Jack. 
In Mischief Again. 
Little Folks' Sunday Book. 
Mr. Burke's Nieces. 
Peggy, and other Tales. 



BOOKS. Illustrated. 

Poor Nelly. 

The Children of the Court. 
The Four Cats of the Tippertons. 
The Mystery of Master Max ; 
AND THE Shrimps of Shrimpton. 
Uncle Silvio's Secret. 
Wrong from the First, 



BOOKS BY EDWARD S. ELUS. lUustrated. Cloth, as. 6d. each. 



A Strange Craft and its Won- 
derful Voyages. 

Blazing Arrow. 

Camp-Fire and Wigwam. 

Chieftain and Scour. 

Cowmen and Rustlers, 

Down the Mississippi. 

Footprints in the Forest. 

In Red Indian Trails. 

In the Days of the Pioneers. 

Iron Heart, War Chief of the 
Iroquois. 

Klondike Nuggets. 

Lost in Samoa. A Tale of Ad- 
venture in the Navigator Islands. 

Lost in the Wilds. 

Ned in the Block House. A 
Story of Pioneer Life in Kentucky. 

Ned in the Woods. A Tale of 
Early Days in the West. 






Ned on the River. A Tale of 

Indian River Warfare. ' 

PoNTiAC, Chief of the Ottawas. 
Red Jacket: The Last of the 

Senegas. 
Scouts and Comrades : or.Tecum- 

SEH, Chief of the Shawanoe.s. 
Shod with Silence 
The Camp in the Mountains, 
The Great Cattle Trail. 
The Hunters of the Czark. 
The Last War Trail. 
The Lost Tra'l. 
The Path in the Ravine. 
The Phantom of the River. 
The Rubber Hunters (formerly 

Up the Tapajos). 
The Young Ranchers. 
Two Boys in Wyoming, 
Uncrowning a King. 



Hia.F-GBOWN STORY BOOKa 

Adam Hepburn's Vow. 
An Old Boy's Yarns. 
At the South Pole. 
Bt Fire and Sword, 



Cost of a Mistakb. 
Fairway Island. 
Fairy Tales in Other Lands. 
Freedom's Sword. 
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HALF-OEOWN ST0B7 BOOKS {continued) :— 



Heroes of the Indian Empire. 
Lost Among White Africans. 
Lost on Du Corrig. 
No. XIIL ; OR, The Story of 

the Lost Vestal. 
Perils Afloat and Brigands 

Ashore. 
Pictures of School Life and 

Boyhood. 
Rogues of the Fiery Cross. 



Strong to Suffer. 

The Queen's Scarlet. 

The White House at Inch Gow. 

Through Trial to Triumph. 

Told Out op School. 

To Punish the Czar. 

To the Death. 

Wanted— A King ; or, How Merle 

Set the Nursery Rhymes to 

Rights. 



BOOKS FOB THE LITTLE ONES. FuUy lUustrated. 



Cassbll's Robinson Crusoe. 
With loo Illustrations. Cloth, 
3S. 6d. ; gilt edges, 5^ 

Cassell's Swiss Family Robin- 
son. Illustrated. Cloth, 3s. 6d. ; 
gilt edges, 5s. 



The Old Fairy Tales. With 
Original Illustrations. Cloth, is. 

The Sunday Scrap Book. With 
Several Hundred Illustrations. Pa- 
per boards, 3s. 6d. 



ALBUMS FOB CHILDBEN. 3s. 6d. each. 

My Own Album of Animals. I and Play. Containing Stories 
The Album for Home, School, | by Popular Authors. Illustrated. 



THBEB AND SIXPENNT STOBY BOOKS FOB OIBLS. Illustrated. 



Bound by a Spell. By the Hon. 

Mrs. Greene, 
Five Stars in a Little Pool. 

By Edith Carrington. 
A Sweet Girl Grad-"" 

UATE. 

Bashful Fifteen. 

Merry Girls of Eng- By 

land. y L. T. 

Red Rose and Tiger Meade. 

Lily. 
The Rebellion of Lil 

Carrington. 



Am- I 

[ECE. f 



By Mrs. 
Robson. 



A Girl without 

EITION. 

\Mrs. Pederson's Niece. 
The King's Command; A Story 

FOR Girls. By Maggie Symington. 
A World of Girls : The^ 

Story of a School. I By 
Polly : A New - Fash- \ L. T. 

lONED Girl. Meade. 

The Palace Beautiful. J 
Sisters Three. ^ By Jessie Man- 
ToM AND Some Vsergh (Mrs.G.de 

Other Girls. ) Home Vaizey ). 



THBEB AND SIZFENNT ST0B7 BOOKS FOB BOT& Illustrated. Qoth gilt 



"Follow my Leader." By Tal- 
bot Baines Reed. 

For Fortune and Glory: A 
Story of the Soudan War. 
By Lewis Hough. 

For Glory and Renown. By D. 
H. Parry. 

The Biography of a Locomotive 
Engine. By Henry Frith. 

The Capture of the "Es- 
trella": a Tale of the 
Slave Trade. By Commander 
Claud Harding, R.N. 



The Champion of Odin; or, Viking 

Life in the Days of Old. By J» 

F. Hodgetts. 
The Red Terror : A Story of the 

Paris Commune. ByEdward King. 
The Three Homes. By the Very 

Rev. Dean Farrar. 
Under Bayard's Banner. By 

Henry Frith. 
Under the Great Bear. By 

Kirk Munroe. 
With Claymore and Bayonet. 

By Colonel Percy Groves. 
With Redskins on the War- 

fath. By S. Walkey. 



CASSai & OOMPAIirS complete catalogue will K ffNT post FKE on APPUOATKM n 
CASSSLL & COH ttJAH f^' tmwM , Lmigmit Hill, L^Mdon, 
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